f LJjiil j f UuSJI 


Sjljj 

A_uulxll]| <Aual*Jl AHoIa 




f bjjiil jjftJ 


^tai o-aii 


IT 


2017/2016 : uSw^jJI plaJI 


JjuU JUOJW) / ilACl 


JjUj 


A , „jUl *1 A \\ j f 

xajj^1\ &»]) : JjSf) J^ii) 


g t] ■= U 



(fr jliilt 


Jjjjaj ^wuIaULJj JIaaII Ja ijJa4 JJ£> - 

# JL - La ' N ^ j “ 


• B Lr uuial *• a!1 JUaI! S-iLii 


jLuu ^Ixuill <ja iIAaLaaII SiAj Jjjj u g Jl w ^ “jLl *4 A\ Jta^i h ijJa k JJ£> 

$ = B A cos 0 


<£ 

B 

A 

0 


^uJaULJ) jLiU! 

„jUl U a\| Jl^ail oAmi 
4 aL.>l a] 1 

JIaaII LjIui 4jjIJ 


:> 

:> 

:> 

:> 


Wb 

T 

M 2 


j^j 

^Luu 

2 ** 


T.m 2 iJ^ (s*j Wb ^ uu laU t - A lj qjMi _ 

# A^aILa 4ja£ ^ < <nH ik a\\ jL^-ail d±£t LaLj 4oa£ w ' "jLl *i a\1 _ 

JL^aI) Jajial J ^xuiaJl ^ (5 JjAxil iaaJl ^ J IaaII JajjL« 4jjlj - 

V ^uuiaUxAil Ifck. uflijjj <^1 Ja) jxl! j£jj • (jjj 

^IxuJl AaLaa -2 ^ i «nhl it a\\ JIaaJI llui -1 

. w j ‘-jLl *4 A \| Jl -n. a\\ LjL-n. j ,.\j AaLuua 4aja jjjj Ajj) j]) -3 


L 



JjUj 


• ^ *♦ Jb-all j A^Ia ijju AjjIJII ljVU 


iajkk 

Jb^aJI 


a; 


0 = 0 ° 
Cos 0 = 1 
<)> = B A 


JU^li J& JjiAj 

0^j'j* 


e 



z: 


n. 


0 

Cos 0 

4> = B A cos 0 


Jb»a]| lajkk ^ JIjj 


A- 

1 





> 


0 = 90° 
Cos 90 = zero 
(|) = zero 


Ja ijJai* (j A ja£> ±lia1\ (JjSj LaJic- ^walaUx^l JjfliliS Aaj£ j£\ -\ 

Cos 0 = 1 , 0 = 0° : cti ^ Mu laU i ^j 

Jjjikj <_$ kl\ ^uuIaUjLai) JjSJjll *Lu2 ^Jjuj -2 

Cos 90 = 0 , 0 = 90° : d * Jblll 

^)L<u w ' »jk1 *♦ al\ Jb^Il (jk j CiliJ dJP qa qjLa ^xucJl <jl£ |j| -3 

• 4uIU]| ^l^luib w ' uds\ a a!\ JjflJjil cjLui^ 


N 


cAiUi jjc. 


<D = N B A cos 0 

=====> 


Ai] 


U2 


JjUj 


1 

0.4 T AjAui p k"' * A (j 1 -jkl *• A Jla-4 ^ "k&yl a j a IQ cm lAjifli t jLuJl AjjjIj Ai] • — JllLa 

(jjja-Aii ji^ 4 ii ia^ ^4 60 ° ajjO aa L uiaIi a^!a jia ^ w ‘ ja Ji jjajjJi jt jL> <_u^t 

^kuii] 


R = 10 CM 
B = 0.4 T 
0 > = ? 

0 = 60° 


A = n R 2 = n (10X10 2 ) 2 = 0.0314 M 2 
<t> = B A cos 0 
O = (0.4) ( 0.0314 ) cos (60) 

<I> = 6.2xl0' 3 wb 


0.5 dj|J^4 ^jalla ^ . njUl \i a Jl^4 ^ Ac jsJa ja 20 CI11 lA jlab t iLaj JLuJI AjjjIj AM*. • — Jl 1a 
. ^doutl] ^JjIxaI) ^uuiaUxAll JjflJiil uwa! 120^ AjjtJ ^SsujJI AaJLa JSLuu AAlaul j X 


A = 7T R 2 = n (20X10' 2 ) 2 = 0.1256 M 


-2 \2 _ 


0> = B A cos 0 


<£ = (0.5) ( 0.1256 ) cos (120) 


<t> = - 0.031 wb 


^ 15 cm 2 ' A ^ ^slLa A^Luta 9 Ail 1000 Ajlii JJC ‘ ila * (jlualgJl — — JtfLa 

2 1 

^uulat *• all JjSJjil j\Aa <— Lut^i 0.4xl0' 4 T AjAuI jblaj 9 LjliiSt ^jluLA , : J J^C (j A "J^l '» * 


R = 20 CM 
B = 0.5 T 
0 = 120 ° 

(t> = ? 


O = N B A 


O = (1000) (0.4X10 4 ) (15X10 4 ) 
O = 6X1 0‘ 5 wb 


N = 1000 
A = 15 cm 2 
B = 0.4x10 4 T 
<P = ? 


M 


r 


JUaJI iajiaik ^1\ Jua AjjIJ AJjLaaI) ^jk ^Isu <jl £)£aaJ) qa ; A A 

: ^ U£ AJUJl Sl& ^ 0 JIaaII iajiw AjjIj t .miVi j , 0” 


1 


0 = 90 - 0 


JIaa ^ Ac- j*ua ja X cm lA jlafl A. iJaa Aj&laJ IsUxaI) (JjSJaII • JIja 

bUxAll JLxaII JjaS AJ&laJl ljjI£ \S\ 1.5 T AjAuu aU** a ^ i ..jUt *4 a 

. 60° u jjjL» AjjIjj 


R = - = 0.5 cm = 0.5x10 2 M 

2 

A = n R 2 = ;r (0.5X10 2 ) 2 = 7.85X10 5 M 2 

0 = 90-0”= 90 -60 = 30° 


2R = 1 cm 
B = 1.5 T 
0 > = ? 

0" = 60° 


<I> = B A cos 0 

<0 = (1.5) (7.85X1 O' 5 ) cos (30) 
4» = 1.02x1 O' 4 wb 


^4 


A 


B 


JjUj 



: it a j$z!\ diaJl 

: 1 iatuu 

. j**< aj* 1 at-v _ q ,.jUl *« A _ < at A • CjIjJVI 

ciUlt Jib p^IaUx^l jl i>*l ^ -1 
. £j*^» dUj! jliAjjlalaJI uflljaJI 

Luajj la^U 1 q!a1\ <iL jauj lLujjj Jj& -2 

# jla jjlilaJj jJuj^a cil jajI 

1£> uaIaII Jib (jd^JaUloi) cljjjjj -ilc- -3 

# jla ijjlibJl jJuj-a cil jajI 


; ^UjlduVt 

l^Jc- glL AjjjfS 4*£b SjS iljjj 2 , 1 Al*l\ C5^ -1 

^ jj*j AajH cIIaII Jib jU iijj 

cijaJj (ilili . lIIaI) jUaj (g jil w ' lda\ a al\ Jjlmi 

jjj^a jjUIaJl j-uij-a 

jU^J ^ ill ^uulfll ** (jli UALoI) Jib ^uLUxaI) ljLu -liC' L&jjJ -2 

jbd ^ujj Vj lHaJI Jib 4&£b d ji Aijjj V ^JUibj CjjIj Jlaj lIIaII 

. jjj^jjUIaJl jAja cijaJ j V <ilb] ? 



• (jls* CjUa^La 

AS ja Jl UI£ j^l ^Uj£j jL3]| j 4*iUI S jttl jl^la -1 

# £j*uil uilailj (jd^JaUlal) qm A\u <nH 

. ASj*l\ CP o-^UL^I LiSjj 3JaaJ liUll J jUI jUIl LiSjl* -2 


b5 




^1 

; 2 iaLij 

# jla ijjlil^ — ^ulaU XA — A hm A Calila • CaljiVI 



jLj i]jj 4*ib SjS i]jla £)Ui] 4 j til* ^ (j^Lax*]! jlj^a) i]£ -1 

Cali! ii& ' ) Cali] £jj! (J l£> (j jIxj Lila (jjuLUxal jduia jlj^l iaC- -2 

. JjSn ciUIt Si] jla]| 4^aj$i]l kiliii S ji]l LifcCa i] jla ( JjSh LiU]| 

ii& LilxCa) Ca^lia ) Cali] Ca*ua < _ r lc- jIxj uila y a-alal *• yjiJ jlj^l iaC' -3 
ciUIt Si] ljla]| A^j^l kilil S ji]| uflUCal da!^ 4 jla ( JjSh cil*]) Cali] 

. JjVI 
; grl***' -«VI 

. Lila]) Si] ijla]) 4Cja-a]| Sji]| ilijj ' q ! a 1 \ Cali] iiP SiLajj -X 


; it a jjfr&]) daaJl 

Aajjj J^j-4 4. 4aJ) 4*£li]| Sji]j ia ] jj SjfcUa jk 

. J^j^]) jUaj ^i]| ^ a ajh l ita) ) jSia]) jj*j 


r 


: 3 JaLii 



. j**< at-v _ q *« A _ l a\ A • CjIjJVI 


uit la^U ciioii Jib o^IaUx^j j| jfe -1 
. dUj| ^ jlwjjUIaJl 
(jdulSxj) ia^^U j-jUl \i A\ 4£j* . dlaul -2 

dl^jl ^jjj£C' jjj>« jMlsJl j^iuj^a Lit jaJ) dl^jl 

. t^jVI Ajjaall 



; grllniiiVI 

Aajjj Lilail ^ Aljiail jboll dl^jj jJlL 

.(jduJaUi-Ai! A£j^ dl^jf cJbUl) 




JjUj 


; jasj&is 

Jljj duaj elajL j juu tiL> J^' 

. 4 j] ja!\ ^uulaULftij (jk (jjj£bu Lu ^Jal jx a 

* JaLuJ 

# jldjjliiai — (JdkuiaU 3LA — lIIa l (JjIjJVI 

Jll^Vb La£ .lie- w a dujlal a a !\ uJail) ^uujil q±i 

\U\£\ 

• ♦♦ 




1 S s ( 

HHTD 


-©- 



• MJa^U 

ol^jj (jjiic- jLllI N uJal <_aL&ii -lie- j] jjj La-iic- - 1 

. LJjlj&C- 

dl^jt jj jlall jUil (jj% S uilai j o1a1\ Aj£> iljjj Lajjc- -2 

. ujjlic- 

: k£J\ CiVlaJI (jiaJI jLuIl oUa JJail j2 ^3i ? JiU ; Jlla 




Li 





JjUj 


bijla ' t t - u\ ul 1 qIa (jh S4 ij 4j 4jj.il 4 jjj^SJ| 4jl 9|4| SjSil jllla - 
tjjiiiii sift jubj ^lii ^ i 'jki *• A \\ ^j^ii ^ jjjsuii Jjfcjj ljUIIi (. jj, i ^4 

jL4l ^ jj*j] I Jjjla c-aILu ^jLuuj J^ajj ^ S4 ij 14! 4. ij^ll 4*314! Sjill - 

. £>aj 1I 4j.u4b w "jkl *• a\> 

d d> 


£ = -N 


dt 


:> 

:> 

:> 


V 

Wb 

sec 




J*i3 


£ A*j*3l! A*iUI Sjifl 

d O w> ‘ -41 ■* (jsjjii ^ jJuii === 

dt <>J« 

d O (jajsll ^ <4® jJl =====> Wb/sec /jjjj 

~d7 

N cAiUI jjc. =====> 


3.1a. j Ai o4 

. A U^M A 

jj£bu 4 jjj$*I! 4*314! S j4! £l ^1 jj4u ^bl jli £jj 13 44L4! Sj!4tf! -1 

# j4 Sj& 14 l£4a IgJ 4 j4l uu^JI 


At jli Ajjjlauil Jja. Ail 50 lV® <41a • — 

18 

^ 1 a ^nh l i» a JL^» Ajk- JJJJ J 1.8 M 2 I g*^ '* 1 ® 
Aj. aJl Ajt£U) Sjlil jlJla -i ; l^I ,e Jjafr AAIajI 
0 T 6® f^lLa JS^u jkt *» A U Jl-v aU jJu | j) uilaii 

. 0.85 S 0.55 T J\ 



(Di = B i A = ZERO 

0> 2 = B 2 A = (0.55) (1.8 ) = 0.99 wb 

£ = -N^ = _5o2^£I2 = _ 58 .2F 


dt 


0.85 


N = 50 
A = 1.8 M 2 
Bi = ZERO 
B 2 = 0.55 T 

£ = ? 

At = 0.85 s 
I = ? 

R = 20O 

20O jjtuu a^ ijiidi duis i j) ^ ajt jUsji sa^i — <— > 

£ = IR 

-58.2 = 1(20) ===> I = -2.91 A 


M 


(JjUJ 


4i] (100) &* djS* (10) cm (20) cm 4-b^ Jiull uila ; Jli* 
J c(0.1) s ciLdl cJfl Ijlfl t (3x1 O' 4 ) T AjaA ^mjhl li* Ja* ^ Lj 

u nijli t W 4 ti jajlSl Jj**-l 


01 = Bi A = ( 3X10' 4 ) ( 200 X 10 4 ) = 6X10' 6 wb 

0 2 = -6x1 O' 6 wb 

d<D -6 x10 -6 -6X10 -6 


dt 


0.1 


d d> 

~d7 


— ? 


= - 1.2xl0' 4 wb/s 

. uiLJl ^ S aS jlftil AjjjjU]) Aija-aJi Sjill-2 


d<D 


£ = ■ N - 7 - = - 100 ( - 1 . 2 x 10 4 ) = + 1.2 x 10 2 V 

dt v ' 


£=? 


R = 10 12 -jjLuu S jjU! 4_4 ijLLa but£ |j| LiUil ^ jLuJt SjLui jIjIa -3 


£ = IR 

1.2X10 2 = I (20 ) ===> I = 0.12 A 


i = ? 

R = 10 12 


a ^ . ,.jUl *« a Jt_^a ^ AC- 22 Cm bb jlafl 1 Aj^jU AiL^ (j.* al^Jt — JuLa 

. Ajjj$£1| Axil.l]| o jiil L-Lut^j 0.25 S , u * *ijbl 1* a \\ JIaaII £ jli ^1 AiiSl £±Aj~u , 1 T AjAmi 


A = n R 2 

01 = Bi A 

0 2 = zero 

d 4> 

£_ ""dT 


n (22X10' 2 ) 2 

( 1 ) n (22X10' 2 ) 2 = 0.15 wb 


zero-0.15 

0.25 


= 0.6 v 


R = 22 cm 
Bi = 1 T 
B 2 = zero 
At = 0.25 s 
£ = ? 


500 0-* CM** &L&J cfjlutA 0.1 T & jl-&» 1a JU-4 JJJJ — Jll« 

w - "jbl *• J 1 ^ al\ j 100 cm 2 Aiill AaLuia £j! Laic- Ajjj^£1| AxSlill Sjiil ? Ail 

. 0.1 S A 

Oi = Bi A = ( 0.1 ) (100X10' 4 ) = 1 x 10’ 3 wb 


<I >2 = zero 

, T dO _ /w , zero - 1X10 -3 _ 

£ = -N — = -500 — = 5v 


dt 


0.1 


Bi = 0.1 T 
B 2 = zero 
N = 500 
£=? 

A = 100 cm 2 
At = 0.1 s 


L 


10 


(JjUJ 


JLxaSI otajl <jl£j ( 0.04 ) Alfl.iS w ' -j^l ** A Jta»A J1U Jjlaiuw clla j ; JLIa 
i * a JS 4^Lum JsaajIa j Ail ( 200) ‘ dilil (j\S ! jli i cAiill <_$ jIu la ^g> Lj ^ag> 

AjiUl! CjVI^I <_j£ cHaII ^ S-IIjIaII A_uaall Ajjbj^ili Aji2i.ili Sj&ll IxujjIa (— mi^li 8 CI11“ 

.0.04 s -' 

01 = Bi A = ( 0.04 ) (8X10 4 ) = 3.2 x 10 5 wb 

0 2 = - 3.2 x 10 5 wb 

£ = - N ^ = - 200 ~ 32X10 " 5 ~ 3 - 2X10 " 5 = 0.32 V 

dt 0.04 

.0.2 s J 0.08 T && **iY > 1 a) -v 

01 = Bi A = ( 0.04 ) (8X10‘ 4 ) = 3.2 X 10 5 wb 

0 2 = B 2 A = ( 0.08 ) (8X10 4 ) = 6.4 x 10 5 wb 

d 4> 6.4 X10 -5 -3.2 X10 -5 


£ = -N 


= -200 


= -0.032v 


dt 0.2 

.0.04 s J 0.02 T J! ja.*l! 1 3! .£ 

01 = Bi A = ( 0.04 ) (8X10 4 ) = 3.2 x 10 5 wb 

0 2 = B 2 A = ( 0.02 ) (8X10 4 ) = 1.6 x 10 5 wb 

d 4> 1.6 X10" 5 -3.2 X10" 5 


£ = -N 


dt 


= -200 


0.04 


= 0.08 v 

.0.1 S L5* A*J I jj -A 


01 = Bi A = ( 0.04 ) (8X10 4 ) = 3.2 X 10 5 wb 

0 2 = zero 

dO zero -3.2 X10 -5 

£ = - N — = - 200 — = 0.32 v 


dt 


0.1 


1 

0.2 T gjIaIa w *• * JLxa , :s j 4^ yJa jA 10 cm ^ cjLoj AjjjU Alla. ; — Jl ’1a 

62 

L-Lui^i • I&IjIula (jIg- Lj \Jj*& 

90° jj— » oIjja u nijbrit<n jajjll jIaIa ^ -i 


A = n R 2 = n (10X10 2 ) 2 = 0.0314 M 2 

01 = BA cos 0i = ( 0.2 ) (0.0314 ) cos ( 0 ) = 6.2 x 10' 3 wb 

0 2 = B A cos 02 = ( 0.2 ) (0.0314 ) cos ( 90 ) = zero 
AO = O 2 - Oi = zero - 6.2xl0' 3 = - 6.2xl0' 3 wb 

0.1 S 4^! ^aII ^ -2 


£ = - 


d 4> 
dt 


-6.2 X10 -3 
0.1 


= 0.062v 


R = 10 CM 
B = 0.2 T 
AO = ? 

0i = zero 
02 = 90° 

£ = ? 

At = 0.1 s 


Ml 


r 


3 

100 U- 4 jLukil JjIaluM lJlLo — (Jlxa 

62^ 

tj’ijAC’ ulaULi <JU^» £jJoja 200 cm 2 ^ J* 

(-auia! 9 ^ua ja!) jLuJt ‘ t «- jJuj CjULUI jjj/luiA fjfe 

4-^J-a <J* ^ uaIaII ^ 4£ja_a]| Sjj&Jl -j 

R = 10a^"ti!^>« jljSlI Si^ -V 

N = 100 
A = 200 cm 2 
£ = ? 

1- 1 = 0 s =====> t = 2 s 
At = 2 s 

01 = Bi A = ( zero ) (200xl0' 4 ) = zero 

0 2 = B 2 A = ( 0.3 ) ( 200x10 4 ) = 6x10 3 wb 

dO 6xl0 -3 -zero 

£ = - N — = - 100 = - 0.3 y 

dt 2 



2- 1 = 2 s =====> t = 6 s 
At = 6 - 2 = 4 s 

01 = Bi A = ( 0.3 ) ( 200x10 4 ) = 6x10 3 wb 

0 2 = B 2 A = ( zero ) (200xl0' 4 ) = zero 

d O zero- 6xl0 -3 

£ = - N — = - 100 = 0.15 y 

dt 4 



o ♦ 

, ..a 4J)jixwii Aii 100 Cy* 03^ ‘ — (Ju»a 

2 2 


^uijbrita Jla-4 4Jc- jjjj 0.5 111 2 
L-LuOti 9 JLuJL jJuj Cjlill) 
&£1*.ja 1\ uk Sja]| j!jL» -1 

R = 10 £1 Ia ljULdt CiSS )j) J±l) jUil i±& -2 


N = 100 
A = 0.5 M 2 

£ = ? 


t = 0 s =====> t = 2 s ====> At = 2 s 

0>1 = Bi A = ( zero ) ( 0.5 ) = zero 

0 2 = B 2 A = ( 0.2 ) ( 0.5 ) = 0.1 wb 

d O 0.1- zero 

£ = - N — = - 100 = -5 v 

dt 2 

2s Cy* 

AO = zero ls^-} j . JU-aII i*& jj*h V 

£ = zero j ® V 


JjUj 


. «.&•;* A ^ ■jMJaLa Jl^a ^jk MjtAlill $ jail 

w ' *ulat *♦ * Jl^-4 ^gk Juaj^il tiljA»u Laijp 

4£ j* Jla ? ( oUjVI J jl Sk*l\ CjjIj B ) f^alla 

<> A Ilk * AAj^^a AS. ui (J& ‘ ila tillu u 

it 4 I I JU^ll dUj| £j% ? S^lj A^a, 
9 (x) J*l^ A^L-aJl (jl£> ^ JjaC- 4£wJl J^b 

A^IxaII ^ ^aII (jC' IJxLa (illuull (iLjXJ JOS' J 

qj* ASjfiS g\\ A^LujaII SjLj c-ua “j ALuill ^j-a 
jJu CjJxj ^lUlbj w a aJaI *• JIaaII ia jhS 

LSL Ji*. jU ig-k 4 jjj 4 j 1 x 4 jjj 4 * 4 * 1 ^ 4 Aj t i * u M \* a \ \ jami ^ 
—UuaII &LxjV (JjoSUa ( # ) £jUU j JjaC- w j ‘jkt *♦ A JIaa ^^jxII jbdll lift (jC- 

. jll Sjpli] iLIa 

• La£ till* ail ^gk Siljlall Ajjj 4^11 A*£lall Sj&ll AAjii ^Ulluil <j£ajj 



£ = - 


dO 

dT 


d B A d A 

£ = -— — = - B — 

dt dt 


d A d lx d x 

= l— = Iv 


dt dt 


dt 


£ = - B l V 


£ Au J$*l\ A*al.i]| S Jhl\ 

3 ^ 1 a 1 \ ^nnlil ]i*\\ JLa^l Sa*i 

l JuajA]) Jjla 

y A& j-uill 


:> 

=> 

:> 

:> 


V 

T 

m 

m/s 


^Luu 

«* 

>* 

AuLj/jIa 


M3 


J 


JjUj 


* AllLa ASjm j-a 2 ) u& jLyJt dl^j) -b-l^-j 

A^Luboi) (jk $Jbj l-ua “j AiuJ! (jA Aa ]x A^l\ |±l L a (illuiil 

Jblbj ^mMa\\ JUaJ) ia ijkk 4 > Ai ijHaJI 

dji jJ JJJ J (J * "jbl \i a\| ^ jJu 

< jC' LuUJ ^'.a jbj a! jjj AjjAi Ajjj^S A*flb 

j JjdaC- w ' jjlal *♦ * Jl^a jbjJl life 

j Jj] oJ&Hl ULL ujja oa!\ dl^jV (jja£bua ( # ) 
ija.^1 jUil oUj! jj jbSil sUjI oj% 



aLauVl (jjjij ^ (illuJl A£ja jV + SjLuij Ap j-uill jj (jjjUail JjjjIsj Jj& - 

. (i jLuiVI 


^ <ilb t — ua “j A£aaJ! £ja Alik a!\ A^aJj <jda bjjjLa (illuii) <iLj^j -lie- 

u * «nH it all JIajjJI L jla^, (ja a 1 jHa 1\ A^LulaII 

jjjj ..jUt *4 *tl jjxj JbJbj 

Luuj ^Jja jbj lgJ& jjj Ajj^ Ajjj^S A*ib ajS 
j Jj^aC- w a jjlal *« A JI^a jbjll life (jC- 

I^uu-ulaII dUjV o^bua ( X ) 
jluil »UjI jj jLuJI a^l UJ% j _p 



abuVI tilluJl A£ja (jV - SjLuij A^ jAdJi ^Ja jj (jjjHH JjjjLj Jj& - 

. S^J^t tSjLui-VI 


wl 4 


JjUj 



0.25 m (ijVi ii k ISLj JiuJt £jjj — Jli. 
JU- R = 4Q W*-* U£u 3i- ^k. djai 

bj\SlA Cjlillj ^Sc- ^?Vii,a aU*_4 

AC-^uU AaIxaI) A^xit jjjXJ (ilLui]| (. «i 0*1 7 

jbjil j A±hJI Sjlii 2 m/s 

AAUjI Ug* ^SaJl 


£ = - B / V 

£ = - ( 0.1 ) ( 0.15 ) ( +2 ) 

£ = - 0.05 V 

£ = IR 

-0.05 =1(4) ===> I = - 0.015 A 


l = 0.25 cm 
R = 4n 
B = 0.1 T 
y = + 2 m/s 
£ = ? 

I = ? 


AojIj A-^jILaj A\\i a ALui ^£> jj 0.8 111 Aijla 1 ajVu*i4 ISluj jLuJj (joju ; -^— Jtxa 

2 3 

0.4 T dLaJl ^ jluw ^ ^uuIaUL a Jbu» ^ S^xlj A^a <> R = 10Q 

A i » ^ j m 1 ^ flt« a\ | 4^^J( 

j Ajjj^I Axilill Sjii) jjjLi c-Ud^ i 2 m/s 

dbu) Jj-laul jSl S-iC-lS j jtull 



£ = - B / V 

£ = - ( 0.4 ) ( 0.8 ) ( -2 ) 

£ = + 0.64 V 

£ = IR 

+ 0.64 = I ( 10 ) ===> I = + 0.064 A 


l = 0.8 cm 

r = ion 
B = 0.4 T 
y = - 2 m/s 
£ = ? 

I = ? 


Ul5 


JjUj 


<P 




lU LWll > ^4>d^ll : X^UlUi-^11 
<*^vQt : Jc^li 

s 2 - U yjy^ll 

I <jU iftSJI *M 


<iLja i AJj^j-aJ) AiUaJ) (ja f Jj^ )l^-i jfc 

. A*j$£ A$Ua ^1 <^Ux a I 1 JM' J tiUll 

AaIj^I j uoIa ^ (JjuLULa]) ^jla JIaj! AaIaC- £l ^JjLuiil ^ ULlujJ - 

. £ Aajj$£ A*£b SjS ^jj ijAAjMA Ajj)jjAI A £jskj 


JjaaaII 1 *** a j V UjI ^jJXa j A_uuu uaIaII j jj-jUl *1 A t) A£j^j| q\ du^j - 
laLa]} tiLj&j J*2aSbH (j* 4 U^ UIaC- Jl^j AjI£ # j^bU A^ruJiL tiljaJ j La£jI 
. t-iLxl! ^ (j Ajlal jjLa]| (iLj^j ,j-<a (j^LuJl w * ajIaI jx all JI^aII 


I JU JyJI JjoC l^uuo 

JJ *- A JjA jjJj ji jjal-j LilA <> ^]>a]| £j£L 

U J r ^ 4 L^JJ*- 4 U J^J 

AjjLjj^I S j-^Aj uaIaII £)LLuujS ^Lula^Lj 

. J^aJl $>U 4 ^-a^jj Aa^ jU 


JIaa-II ^ uaIaII jjAj LaAjp - 
JjSAjJ! jJu CjA^J ^uuLUxa]) 
# uaIaII Jjjlkj <^a]| ^j-uuIsULaI! 
^ic- ^Aj^aC- ciUJt (jj£j LaA^ 

0 = zero t^jIaji-Ai) JU^J) 

A^ui ja£ 1 ..jUt *1 a\ 1 jjajjjj cXi% 
^Axjj 90° LilAll JjAj LaAjp j 
tlJa uaIaJI aJjL ^Ulbj . cilAll jU*j ^All ^uuLULaII 
. J^aJI $>|A ^ LfiJi* 4>* 4*£b 




wl6 


J 


JjUj 


; LaS aI jIaII jtui! dZou j S^i. j1a]| 4ajj^j£j| AaZl^il ujLuA (jLaj - 

d 4> 

£ ~~ " ~dt 

d NBA cos 6 


max 


= NBA(o 


£ = - 


£ = - NBA 


dt 

dcos 0 


£=-NBA 


dt 

d 0 d cos 0 


dt d0 

£ = - N B A (co) ( - sin 0 ) 

£ = + N B A co sin 0 


£= £ 


max 


sin 0 


£= £ 


max 


sin (cot) 


£ 

1 ~ R 


£ 

R 


• max 


R 


sin 0 


i — imax sin 0 
i — imax Sin (cot) 


~ f 2tt e 
CO = ZTtf = — = - 
T t 




R 4JjIxaII A a *, j 




>17 


£ 

AJaaiit aA\a\ s jiii 

====> 

y 


£ max 

cr Ja 3 d! Ajtiui S jii) 

====> 

V 

cA^ 

• 

l 


====> 

A 

uaa) 

V*** 

• 

Imax 

0 

Lilal) £)\jjA 4jjI j 

====> 

A 


CO 

< fl\o\l £)l A jjI jil AS> j<yJl 

====> 

Rad/sec 

/OUjIj 

t 


====> 

sec 

^LuIj 

«♦ 


(Jjjj laa. a / j|je.i 


. LJ 


LJo^L-o 



SjaJ) AJjlxa qa -] 
. <> jll Luja. jj *2 LjJI (^ujj 



jLuJI £ji Ojjjj (jJaJt jljjil SJjlxa <>> -2 

‘LojaI) jjj lL> ) JJjla jUj (jC- Sjbc- 
ji^ Aa lun jJuj du^j ( &IajVIj 

^ jx^ 4-djfl ^ 4 ^c > *Lua 

. uflLa SjjJ J£ jj^jj (i j^i $>» 



wl 8 


JjUj / oloc.1 


j 0.021 m 2 Ail j£ AaLju» 9 Ail 20 Cy» (-il* 6* Oj^jj J-£ 4>* ! — J^ 4 

26 

C ^JaULi Jb-a 60 Hz J Aalalb Ajjjb Aijikj Jjj4 £jba>a , R = 10 O AjAjlla 
. <>jJl AlV-b <^1 jbili Ai*-a 4^4 -1 : 10 T <2-^ fl&ia 

. cilal! ^ $4 Ij4! Ajjj$H| A*£|4| S j41 ^4*1! 4-aj4l uuai _2 
. tiLii 4 ji4i jUii <^*11 A^&i -3 


co = 2^f = 27 T ( 60 ) = 120 71 Rad/s 

£ max N B A (l) 

£ max = ( 20 ) ( 10 ) ( 0.01 ) ( 120 n ) = 240 n V 

8 £ max sill ((Ot) 

£ = 240 n sin ( 12071 t ) 

240 n 


- max 


Lmax 


R 10 

I — Imax Sin (cot) 

I = 24 n sin ( 12071 1 ) 


= 24 7T A 


N = 20 
A = 0.01 m 2 
R=10H 
f = 60 Hz 
B = 10 T 

£ = ? 

0 - 9 

omax — • 

1 = ? 

T - 9 
imax — • 


6 

100 Alajlla j 0.001 m 2 Ail j£ AaL-u» , Ail 200 c> -“jb j^h 4>a ; — JII 4 

3 2 

O' J 5 T fdbia ^mjhUta Jl^a Jib 60 Hz J 4-akiia Ajjlb ASjaj JJ.i4 £j4aj* 

; UMa' CAilll ^luta 4_^L*ta dl^j) IgJ Jla-all ia jlal 
<_A14j (j)jjJ ^ Ajjj^HI Aa 2!4I SjUl .1^4 ^bljli ai -1 

(>Jil AlV-iJ <^1 jb4J A*41jjJ! ALi*4l <_44 -2 
S4 IjlaJ! Ajjj$HI A*al4t S jill AaiaII jljLa -3 

4 ijlail <b5 j^' jb41 u all* II <Laj4) jjjla uuaI -4 


co = 2^f = In ( 60 ) = 120 n Rad/s 

£ max = N B A CO 

£ max — ( 200 ) ( 5 ) ( 0.001 ) ( 120 n ) = 120 n V 

£ = £ max sin (cot) 

£ = 120 it sin ( 120 tt t ) 

120 n 


-max 


i ma \ — 


R 


10 


= 1 2 7T A 


I — Imax Sin (cot) 

I = 12 7 T sin ( 120 tt t ) 


N = 200 
A = 0.001 m 2 
R= ion 
f = 60 Hz 
B = 5 T 

£max — ? 

£ = ? 

T — 9 
Imax — • 

i = ? 


L 


19 


(JjUJ 


Zt * 

aIajIIa j A=0.01 m 2 ^ J* a&J 40 6* Oj% j-O 44 : u 44 U^ — J^ 4 

27 

AjIJj lie- j 2 T ^alL > ^ * nh l it a jU-a Jib 50 Hz •“>“ J 3 Jfrn * Aj>b JJA* 200 

CAliSt jjjluLol A^LuuJj Aaoa oLaJI IgJ Jlaujii Jajlai ,jl£ ASj^I) 
. Ajjiai (j j (jk Ajjj^IS) AxSlil! S jili 4_LuaLjil AJu^al\ <— u£) -1 
^Ajil AlV^J jLuU Aj^iabjil 4Ju^]| i_u£! _2 


to = 2;tf = 2n ( 50 ) = 100 n Rad/s 

£ max ~ N B A (0 

£ max = ( 40 ) ( 2 ) ( 0.01 ) ( 100 n ) = 80 n V 

£ = £ max sin (cot) 

£ = 80 7i sin ( 100;r t ) 


I™* = %£ = 22iI = 4 7t A 


N = 40 
A = 0.01 m 2 
f = 50 Hz 
B = 2 T 

£ = ? 

I = ? 

r = ioo 


R 


20 


I — Imax Sin (cot) 

I = 4 n sin ( 100;r t ) 

Jla-4 ^ 0.04 111 2 Ailil 9 Ujlii 10 <>» Oj^ 4 l -^ 4 : U 414 ^ ^ J^ 4 


-luaI 9 A^LulaI) Aa5a £-4 fi()0 AjjIJ AJLa-a Ja jlai ^iuaj 0.1 T Aj.1ui ^laHa ^uulal ix a 

Aj Uit AjjIJII 1 Ha1\ jjjJj (jc- AajUJI Ajjj^iii AaSlill Sjiij 

. 0.2 s 90° JM' obul J * j3a-uI1 


d>i = B A cos 0i = (0.1) (0.04) cos(60) = 2xl0' 3 wb 
$2 = B A cos O 2 = (0.1) (0.04) cos(90) = zero 


£ = -N 


d 4> 

TT 


. ~ zero- 2x10 3 ~ A 

£ = - 10 — = 0.1 V 

0.2 


N = 10 
A = 0.04 m 2 
B = 0.1 T 

01 = 60° 

£ = ? 

02 = 90° 

At = 0.2 s 


U 20 


(JjUJ 


( 100 ) <> ( 10 ) cm ( 20 ) cm JJaiuta cil* : JIa 

3 0 

Jl — JJjjj ejja^i Jja. jjJj 4 J &- 4iJ 

4 ^' .... ( 0.1 ) T < JSl 4 

. ^ dlijlait AjjjjIHI djill — X 


CO = 2 ?rf = 2 ?r ( — ) = 60 Rad/s 

71 


£ max N B A (0 

£ max = ( 100 ) ( 0 . 1 ) ( 200 x 10 4 ) (60 ) = 12 V 


A = 200 cm 2 
N = 100 

f = — HZ 

B = 0.1 T 

£max — ? 


( 30 ° ) ‘ Ha1\ LjJuC- 4 4*2|jJ| 5 jiJI — 2 


£= £ 


max 


sin ( 0 ) 


£ = 12 sin ( 60 ) 


£ = 6 V 


0 = 60 


= 9 


3 sec 6 *j jjja ^ Sjjail - 3 


£= £ 


max 


sin (cot) 


£ = 14 Ti sin (60 x 10 ) 
£ = 0.53 v 


t = 3 s 


= 9 


. 20 til*]! Aajlia Cn\S ) Jl uftUil ^ oJl jl *1\ Lf A^\ jl nil -4 


£max — Imax R 

12 = 1(2) ===> 1 = 6 A 


I = ? 

R = 2D 


U21 


JjUj 


! 6 w gxxll ^LudjIobanJI ogjill 

JU-4]) iajlal g jljJ V &IajI ^ JU-a ^ 4_uj$£ MiaJi djaJj UHp 

^ijU $ jL 4*j^t 4^ilt <> <^ULd! Jb^l Jli , yyulaUUl! 

0 4jjIjj *♦ A iA uil\ CAkl |j| - 


F 

q 

V 

B 

0 


F = q v B Sin0 

A^luuLUxa]! SjSJI ====> ^ 

4 _L^J| j|j 1 a ====> (] 

====> m/s 

\i A \\ ji^Ji Si^ ====> x 

jia- 4 ]i dUj) j oiaj! ojj 4 jj) jii ====> 

v uylaUUl! 


LJ 


!>L*j 

I h v)l_^> 


: S jail ctfU -1 


ju^ii ib-iii cilia i ji 

<jA j ^ i ujh l it ni l 

♦♦ 

0 = 90° 
sin 90 = 1 
F = q y B 

i 

gbuid ^ t-v iT.tt 


ju^ii Cilkj bi 

4jjLa J ^^gUl \* A t) 

e 

sin 0 

F = q v B sin 0 


ju^ii cJaj ijt 

4 jj 1 >a <jA J ha \ \ 

0 = 0° 

sin 0 = zero 

F = zero 
s jii) ^jxjj 

Ll 4 djAJj 
ajjLuu> 

r* 


. ,-LuII Alii 0 JC.lL J 'nnhl'i^lt 0 jail obDI JJa-i -2 
: jjail Jc .-. io ; ,u-,H ^ .3 

vuu] 4 _luuLUJLa]) UjVIaa]) / -2 4J uiljaJt 4_udl^ ufljla jj — j 
. Jlilolj ‘LuiLuJ ^JauJl ( _ r SC' ljUjjj£JV1 

f Luaill 4 jjaJLaI) t -4 Aj. ..-vU Jxaj (j^ajbU < _ y uulal j> JIa-aII _ lj 

. (jiajVi ^Ixui 4 _u j£ii AjluiV! S.1ui t iiaj Lla ? lgj& &Jju±a lJjaJj 
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J 




qa (jh AjajaII AJ^util S jjjaII A^wuiaUxAil 5 j&ll dl^j) ^uijil (J h£> - 

# jLuta ^yu^l 9 ^miVI 
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(JjUJ 

<> JS ^ AJUJI (Jz i JJ>1! Sj^JaUjUll o , jSJt slau! f^s. Jia, - 

# jLuta ^yu^l 9 ^miVI 
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JjUj 


life ? Aiijjil Jib jJj^C- AAl^jt j 0.2 T djtiL» ^laaia bUiu» JIa- 4 ; — Jt jla 

29 

/ 200 lll/s 4 -alajia Af-j-^J j 2 flC UjlJla Aaa^u £jaJw JLxaJ) 

. Aabu^l J S AauuLULaH S jill jbla 


F = q v B 

F = ( 2 X lO' 6 ) ( 200 ) ( 0.2 ) 
F = 0.8 X 10 4 N 


B = 0.2 T 
q = 2 (i c 
y = 200 m/s 
F = ? 


j J j^ 1 X Aj.1ui ^ i jkl *• a l^j jjjj ^j]| A^LualaULalj Sj&ll (-auia! • — Jl-U 

** ** ** * 32 

3X10 7 m/s 1.6X10' 19 C AttaJi <> , aSjjJI <> 


F = q v B 

F = ( 1.6 X 10 19 ) (3 X 10 7 ) ( 1 ) 
F = 4.8 X 10 12 N 


B = 1 T 


q = 1.6 X10 iy c 
y = 3 X 10 7 m/s 


F = ? 


jjljAS’ 0.2 T Aj^ui t ^uulat JXA JUai t$j JJJJ Jil\ AjAjJaUi^j Sjil) lj ^\ ; — Jlla 

63 

2X10 7 m/s 4^ 1.6X10' 19 C ^ Cyfijji Jc , Jc 


F = q v B 

F = ( 1.6 X 10 19 ) (2 X 10 7 ) ( 0.2 ) 
F = 6.4 X 10 12 N 


B = 0.2 T 
q = 1.6 X10 19 c 
v = 2 X 10 7 m/s 
F = ? 


I. 25 


JjUj 



: M «il^L*i^ll <jJc 5 w 4<oJI ^JuujIoljanJI iSgiill 


^ ^ a ^yiaJt (2)1 Laj 

( 2 )li JUiL , 44 jU i ^ujiaU *-4 

Ajjj^£ ujllaai (> 

LusjI (j^ajSLUui (illuj ^ ^jj dl^jl ^ 4£jaJLa 

* . ^jU S jil 

• ( _ r L La£ (illuil! ^Jc- SjjjaII Sj&JI ujLuu^ 


F = B I L Sin0 


F 

I 

L 

B 


A luuial lx a!\ S jil) 

Sl^l) Jjla 

Jb^l S.i£ 




N 

A 

M 

T 


0 ^ 3 ^ Qti ^3^ ====> 

^^u^aUaUi) JUaI) 


% •* ♦ 
UHi^ 

u-wl 

#♦ 

5L-5 


ilki>)U 


(illuilt (jl£ Ul 

’ JM' »^l 

0 = 90° 
sin 90 = 1 
F = B I L 

jLutA 


03a)! o^l> -1 

£ jl. >4 dlyJl (jl£ tit 
JUaII la jlaaJ 

0 = 0 ° 

sin 0 = zero 
F = zero 

$ jii) 4 aj 5 ^jxg 
Ja^ ^ 4la-uill 
AjSluUA 

r* 

# / JiAiJl lil\ dJ&UL lAbLjj JiA-i 4 auu]sUxaI 1 dj&it -2 

• w ♦♦ ♦♦ ♦ ♦ ♦♦♦♦♦♦ 


(J& Jjaj (iliull (jl^ til 
Ajjljj ju^xii 

0 

sin 0 

F = B I L sin 0 


i_A 4j JAJ <ilLdU SjjjaII A um\U \ k a \ \ SjaII jjj*j -3 

. Ajjj^I ljI£j^a]| uflU-u£i ^ Ml JU*a 

W26 J 


(JjUJ 


r 


jU ajV^.a tillut (J ^£> djjj^Il 4j^, Lj iaUxAij $j£ll gIajI - 

• aUT> a ^ i ,.jW *i A Jl^4 ^ ^ J*ua IJ-4 JaL*U 






r ® ® ® ® 

® ® ® 

® ® ® ® 

® ® ® 

® ® ® ® J 

f ® ® ® 

® ® ® ® 

® ® ® 

® ® ® ® 

® ® ® 

1 



g ® ® ® ® 

® ® ® 

® ® ® ® 

® ® ® 

j 

® ® ® ® 

® ® ® 

® ® ® ® 

® ® ® 

® ® ® ® 

® ® ® 

i 
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® 


® 


®®®®®®®® 

®®®®®®®® 
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® ® ® ® ® ® ® ® 
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®®®®®®®® 
® ® ® ® ® ® ® ® 
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JjUj 


J-£ *-} JS-^W j-daj^J) (/i a 5 n) : JIIa 

< (6.2) T Jl^4 J 2-Jaj t Jli < J^i (3) 4H-A 

s >$>ji jj^jhrwaii s jjui jIajl 

.(h a) cjjdl - 1 


F = zero 

Jl^il jajJa4i ^ jlj^ dluJl <jV 


.(a s) cjjJI - 2 


F = B I L 

F = (0.2) (3) (10X10 2 ) 

F = 0.06 N 

.60° cusljj JbuoJI usvlc Jjuw dULuuJI 015 bl (s n) sj-sJI - 3 



F = B I L sinO 

F = (0.2) (3) (15X10 2 ) sin (60) 
F = 0.07 N 


3 

Jb-a ^ 20 cm f\Vu t. \ A (illui Jli. 

0.5 A aJ jaj j 0.2 T 

(illutll o' Uk- dLlt oi S >>i) A^JatlLa jj$£J! S jail jlJi* 

. JU*J1 <^k 

L = 20 cm 
B = 0.2 T 
I = 0.5 A 
F = ? 

F = B I L 

F = (0.2) (0.5) (20X10- 2 ) 

F = 0.02 N 

L 22 




JjUj 



25 cm ^jVu i u <iiiuj : -i- Jtl* 

jLj 4jS j 0.1 T 6j\&* y t uyHn* Jl^4 
Sjii) jIjL» LMat*} 0,2 A uijiZ 

jU-aii £j\ Uk (illuiil ^k Sj3j-all 4. w lal -La 

. (illuul! <jk (jJjjSG* ^JLU Jal ** 


L = 25 cm 
B = 0.1 T 
I = 0.2 A 
F = ? 


F = B I L 

F = (0.2) (0.5) (20X10 2 ) 
F = 0.02 N 


0.6 T djl-ii* Jk-4 ^ 80 cm 4J j k tilluj : — Jt 1* 

63 

^uu laU t - A jj^l Sjill cj^a! ^ 1 A cS J 

. jL£Jt 60° ^jU 2^-aj Jk^l iajiai dUj| jl Uk ? t£lkJ) 


F = B I L sinO 

F = (0.6) (1) (80X10 2 ) sin (60) 
F = 0.42 N 


L = 80 cm 
B = 0.6 T 
1 = 1 A 
F = ? 


MO 


(JjUJ 


1 ♦ 

5A 6j|j1 4 I_r>j4± Jy Ajfl 1M AljL {&*** dlyi : Q^alg-ll — J&» 

SjiM jjjla , jtaJl Ajjtj^ Alajkk ^uulaU L > Jlxa ^ 

. dLJj SjjjaI) 4-iuuiaU*-ajj^i]j 


F = B I L sinO 
F = zero 


L-1M 

0 = zero 

1 = 5 A 
F = ? 


<ijJL ^walaUx^ Jbi 4 ^yJajA 50 CHI AijJa <illui ; q at^JI — Jl jh* 

3 0 

A^uuIaUx^ jj^l Sji]) ui^j 0.1 A djI^L* jLj Aj3 ^>-uj J 0.1 T 

jl iil (jbj^u dl^j) dl^j) LaIp 9 tilluJl SjjjaII 


F = B I L 

F = (0.1) (0.1) (50X10 2 ) 
F = 50x10 3 N 


L = 50 cm 
B = 0.1 T 
I = 0.1 A 
F = ? 

0 = 90° 


♦ 3 ♦ 

AjAuu (j k dajlal *» a Jl^-a y^yA J 0 CM Ai^ia ^J ^- 1 “ A (illui * ^pLaL^Jl — JliLa 

|J| jl±H\ Slui jlJla ukjaI 9 dLJl ^ jl±H\ aUj| ^ ^yC> 0.1 T 
. 0.004 N (J *JJ>» CP 3ajUJ| A u * nh l li ajjfrill Djii) £*A £ 


F = B I L 

0.004 = (0.1) (I) (10X10 2 ) 
I = 0.4 A 


L = 10 cm 
B = 0.1 T 
I = ? 

F = 0.004 N 


Ml 


JjUj 


, gu^JI 

3 rijiKu 4ilL ^1] Mojbj^l AiUal) &a 1 *Ja. Jjaj jt$A jfc 

. J 1 ^ 6 ^J> ^ tr^U*^ ->J*J 

I i jU i^SJI dl )>JoJI Uu£ )J 

jja-4 Jja. (jljj-lll Jjli J jhurt* cib (> (jjlij 

(jP (JJulj jLA Mib Lilftll li > J^JJ 9 ^lajla ^ i .<jW \i A Jl^4 (J& 

0*2^ ojjjill 4> u^l^ijS 9 ciUll £a ubj^j l£*4' 

SjL dluJj jjLl j (siji^ jbj tilAll dLu Jjaj K ^UiAll Jplp) Up - 

Jl ^4 ^ d J ijaj *ulal *♦ A 

Jail dJPti uiui^jj 9 ^lajb w ' <alal *• * 
jlj-a ciUlt (JJMjjj* Cjj^ La.AjP 
( /I Jli ) ^^ulJsULaI! JIa-oI) jajia^J 
i yiiua <^]p &L*u (j^ll\ djJJjill O' 

. jjJj uiUll 



£a^sj U^jP ^Jajj <j ^ u&blt J& l f j*JI JSj ciUlt 0'jJ J J- 4 " 

( B J£*s ) JUaII la jkk ^ bJ>4P LiUll 
Jl«aj| f-ixJ ^bj^ill jUll JJJ* ^JxL dua> 

# (jjldjiib MibJI 

djj^aS uu^ij cJUll 0'jJ J 0^ " 

jlill dUjI Qi&aup jil ijaII V^U OjjSIII iabJ! 

Jipau/uAtiuii 

0'jJ J j'jaIjI j £'j*0V! oUjVI 

.LiUll 

J& iaabb ^blb j jblll dbb! o-£p ^ 4 j^l\ ^ Al bJ! U£j . 

. 4 o'jj^' dl^jl (j^ij 



M2 



JjUj 


; Lila fjs> j 5 >II <*> ujImA 



r = F d 

r=BIL d 
L d = A 
r = B I A 


• N CiLilll £ja ^2£> 4j uaIaII <jl£ IjIj - 


T= NBI A 


r 

I 

B 

A 

N 


jbjii SjJu 

^^JaU Ldl JUaI) S.i£ 

(JlIaM AaLuia 

uiLdl 4 li! jjc. 


:> 

:> 

:> 

:> 

:> 


N.M 

A 

T 

M 2 


jj-wl 

V*** 

5 Luu 

7 ♦♦ 

z >^» 

4 i] 


M 3 


(JjUJ 


Ail A^Lula Ail 200 (J - 4 (jj£ JSL i) J la uu ^Uj^£ cila ; — JU 4 

3 2 

^jp jljia 0.1 T ffiVu It 4 Jl^A ^ £jJa£A ^ cm 2 
^-Luaj JIa-aII dl^jt (j LaIc- 2 mA ^ ^ jU A 2 ja 1 j 1 uaIaI) (jls- jJjV) 

. CAill) (j jIula <_ r lC' ^IaaI) Jj^sdi £a 90° (jj^ > AjjlJ 


T = NBI A 

T = (200) (0.1) (2X10- 3 ) (4X10- 4 ) 
T = 1.6X10 6 N.M 


N = 200 
A = 4 cm 2 
B = 0.1 T 


= 9 


1 = 2 mA 
0=90° 


200 6 * j 25 cm 4xLia Jjla Jlytf! qja ^bjf£ cil* : — Jti* 
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f j£ jIAa uiwaI 0.1 T it 4 JU-a ^ £jJa>a 9 Aii 

90° AjjI j JU-aII &IajI j) bUc- 4 mA AjaJu jbj Aj£ )jI LiUIl ( ^k- 

. UAIaI) (JjfijMA (JA ±JAxl\ £A 


A = L X L = 25 X 25 = 225 cm 2 
t= NBI A 

t = (200) (0.1) (4X10- 3 ) (225X10- 4 ) 
t = 5X10 3 N.M 


L = 25 cm 
N = 200 
B = 0.1 T 


= 9 


1 = 4 mA 
0=90° 


L 


34 


JjUj 



4j&Ix4 4 JLui d JAJJ X m 4i jJfl J^fl I JA <iliuj Jlld 

63 

j ^JalLa - - aUi*]) Jta-al) J R = 5 O jILuj 
9 Js*aib tilLuJl * > *' v j “ 0.6 X* £A*d\ (jjfijjxA 

; uiut^i 4 m/s A A 4&jmu 
AjiaJi Ajtiui Sjiii 

J^\ S^UI - <_J 

juui obij >J u>>i ^ViJ _ £ 

(j^jLa ft.£iuAj jLuJ! aUJI ^ 6 j^ - J 
^ ^Jl jLuil jj ja *La_nj iillutll ^ A m -<jW ‘4 ojiil uiwi^l - Jb 

Au^uLuJua jj^jsji s jiii 4 ^LuILmIi Sjjiiii ^ »*» ■ ■■* _ j 

dL ul\ 4£j*> qa 4juj$£l\ SjJaJI — J 


(') 

8 = - B Iv 

8 = - (0.6) (1) (-4 ) = 2.4 V 

M 

1= -= +0.48 V 

R 5 

W 4 Jl^» 4ljj jLj jil SJC-ISI iLIa 

(illuul! I jA <— UULoii (ji lLu^. J 9 L-LU (JdU^U-A 

di^ji (jjiij 9 x ju^ii <jli 9 <LuJi 

(J& LS^-}J , ( ^-uJaU*^l JU-aII 

aUjVt 


L = 1 M 
R = 5H 
B = 0.6 T 
V = 4 m/s 
£ = ? 

I = ? 

F = ? 

P = ? 

P = ? 


<jjLLku (jjal+jW - j 


(-*) 

F = B I L = (0.6) (0.48) (1) = 0.255 iV 


(J) 

P = F V = (0.288) (4) = 1.152 watt 


(J) 

P = £ I = (2.4) (0.48) = 1.152 watt 
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J 


JjUj 


6 , „jUl 'i J f L • A_uUl| Sj^ ,jl| 

iaJ! : JjSri tMl) 


<£ 


© = 1] y*jt*S| 


; &aJl 
lhlti 


Sift La .lie- JjjLuqI) A j^b ia^U <bjjjj£lV) Sj^aVI JJLuu .1^ 

. bAili! (jj> jjjS 4j IgUh ciLa SJ^aVI 

JJLwu .lie- c LiUll bilil jjp ^walaULftll qjuA\ jjxjII (j) 

un«i La^a 4 jblil dl>jl o^C- A t Sjjj£ Ajjiib Abja-a SjS ilj 4 jtg-aJ) 

. jtfaJ) Jj*-bj j jlul! jaj fiaj 

. 2^Lij 

jblll AWj$* IjjjS laid J*a -1 

. ( K ) jauaa]| 

Sj)j«ui ia^Vj ^bLail jtei 

jjaS AiaaJ ^UIaI] <j-ibaUI Aj^ 

.J^l 

fr* ^ jljlil J& JXU * a <lfcH J«a - 2 

< j£«uiJb La£ uaUil 

. SjjI^II 4 Ja^J ^\ SfLua) la^d . AajSj ^UIaII Jp^l A j-alujj 

; zrua^yt 

jLuIl ^lad .lie- 4 1 q ! a 1 \ ujli 1 jjP ^walaULftll ^JjI! jJuIl (jl 

jjj -4 uiui Iaa 4 LS La^\ jbiil dl^jl (jjjij A 4 Sjjj£ MjjjjU o jfl aIj 

AiiaJ OjaUI ^bi«a^ Sfluajj ^UAaII ^Uj]! cA^a U^> ^bbjf^l 

. jblll jiaS 
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JjUj / dldc-i 


; daJt 

j! dJbj ' q ! a 1 \ JLj^j w ' “jkt *4 *tl jLjJ) ^ jJu CjjJa 

uqIaI! AjjjjIj ASj^a SjS Jij il j Jjj <Ld jLaII jL Ji j 4i = UL^iy 

a,„i; 

Cji daJ 9 jj] Sdc-ll JjjkL j - 
d ] jj AjjIj AjjjjU A£ja- 4 d j5 d ] jj i. q!a1\ SjjU ^ jUIl jUil) SaJj SjLj djc- -X 

£^]ajj J jaLuwJI jL£]) JAJ f jISj J fijjidl] t^-aSfl jt£]l &IajI o-^S- jLj 

. SjjUl ^ dJJJJi 

jU dl JJ MjjIJ Ajjjjb 4£jA-« d ji iljJJ U&L 4 ]) SjjU (jk jLj]| 6lui Jj]£j dlC- -2 
Sjjlill ^ jLu]| SaJu (jjai^jj ^UlL j Sjjjill ^L^Sfl jIjjII $IajI ^oij ^ 

. ^J^ <1)£ Sjl jA J fLjj 

• 4-ujlij MjjjjUI) <Lu i£]| A£ja-oil o jiil cjLui^i 

• <Ljjg£]) 4 £j^a]) djlll ujLui^i jbljli £jjjl£ (ja - 

XT d 4> 

£ = -N — 

d t 

tjk jbdl jl nil S.ib (jk Jj*j]j <UVdj ^Jjj£^ Djilj ujUdu^ £1 ajj - 

. SjjUI 

T dI 

£ = -L — 

dt 

g Ajjj^£]| 4a£|jII Sjiil ===== > y/' ddjS 

d I s -^ j^' =====> A j^' 

d t <>jJ' =====> sec 

d I ^ i Jjs-aIi =====> A/sec /j^' 

d t 

L ciLdi ^1 j]| diaJ! J-«Ijl4 =====> JJ (jj^ 

l L ' J^abua 

^ jIaII aj^qi as j^i\ i jaIi jiJia > 

. idb J£ ^ JA Jd*-aj jtuil Sdb jjxj t ju * n ciLdl 
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JjUj 


? t-ilaJ J-alxa 1 g jte lJ & jjj ( ^1\ j*J 1 j£j| • <jjj 

CAiUl JJP -2 " uiLtlt Jjla -1 

1 aL*1\ J^b ixui S Jta -4 Ailil ^slLa A^Luia -3 

Vs/A H <SJ^\ (>bL4 ^LL -1 

L--- 

L “ AI 

At 

J-aU-a i flViAj (jl (jLa^aJl <j-a Jj >i uaIa (j-a t flVAj Cj^il J-aU-a -2 

. LiLxil Jib jll S SU £. JJ ufcttlL ^ 

JLwj JUJj ' ua^Jl J^U-a £)!£ cilail ^ <-al£ ^uaj Jj& -3 

• ♦ VJm 

41j^aII S jUl (jSf 4aa^a 4_a4 Laib t Alalj cfuaJl J-aU-a -4 

( jli S^lii liala ) jUl! $.1*2. Jj^l ^ jtfj AjjI^I AjjjSSII 

:H<^t 

IV jilla Ajjjjb ASj^a $ jfl 4=4 cilai bi^il J-alxa jfe 

. 4ajLj J£i XA JAlaj dial) ^ djLall jl il $1*5 jjxj lls- 

t m "jkl lx a Ia^Jj Aafl 2.5 A AjAui jaLul4 jLu Aj : j*aj Ail 600 4 jIa 1 uflla ; Jtla 

200 jliWB ajlJia 

0.2 S AAUj) jbail ^! ualall SaJjIaJ! Ajjj$U| Aij^-^l Sjill jl-Jla -1 


1 




- T d 4> , /w . -200X10 -6 - 200X10 -6 

£ = - N — = - 600 


dt 

£ = 1.2 V 


0.2 


L 


T d 1 

" L dt 

1.2 = _ L 

0.2 

L = 0.048 H 
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N = 600 

Ii = 2.5 A 

Oi = 200X10' 6 wb 

h = -2.5 A 

0>2 = -200X10 6 wb 

At = 0.2 s 

t iial] diaJl J^l*-a -2 

L = ? 


JjUj / dldc-i 


0.2 J^3A^t 2A <> M ojUl! jmi sm £jJu 

jLuil iJui ^ jJult uiLdi ^ S-djId! Ajjj^SJ! ASj^aII djill -luiwt^l s 

L = 0.1 H 
Ii= 2 A 
I 2 = 3 A 
At = 0.2 s 
£ = ? 

41 1 200 Ajlii j-ic- £jl£ ^ <>jJ! o-fc ^^uylaUUl! jami ^ jjiSU Jjjud! _2 

d 4> 


T dI 

£ = - L — 

dt 

£ = - 0.1 ~~ — - 0 . 5 K 
0.2 


£ = -N 


dt 


0 . 5 = -200 


d <l> 
~dt 


d <t» 

dT 


= 2 . 5 xl 0‘ 3 wb/s 


d0 

Ht 


— ? 


^^uuIaUi -4 JU -4 4 j -djlifl ( 2 ) A jaLma jLj Aj jaj 4 il ( 200 ) 4 ^ ^ <-*!• : 

>! , ( 0.2 ) s jUll jLui! Sm d«jju! )j) ( 2.5 x 10' 4 ) w gjh* 

lHa 1\ ^ iii jUi hj±Li\ 4 * j^aI) i jilt -i 


£ = -N 


d <l> 


£ = - 200 


dt 

zero - 2.5xl0 -4 


0.2 


= — 0. 25 V 


0-2 


N = 200 
Ii= 2 A 

Oi = 2.5X10 4 Wb 
1 2 = zero 
<I >2 = zero 
At = 0.2 s 

. ciLdi <^! diaJ! Ja\jla _2 

£ = - L — ~ L = ? 

dt 

0.25 = -L 

0.2 

L = 0.025 H 

J Ijla, j (jjlb (jll-A 8 * ctiaJl Jj»U-a ,j! £ laIc- |j| 4i] 400 L)* 4 UJ^Ij L ^ 4 I Jli# 

uiLdt ^ ASja-di Sjill jIjIa .jauil 3 A/S ' ^ A \* jLnll S^ui jJull 

N = 400 
L = 8X10' 3 H 

^ = 3 A/S 

dt 

£ = ? 

Old! jtLaj ^! ^uLUxAi) jami J J^l jiiL. -2 

d <t> 


T dI 

£ = - L — 

s = -( 8 XIO- 3 ) ( 3 ) = - 24 X 10 ° V 


£ = -N 


d <t> 

dT 


■ 24 X 10 ' 3 = - ( 400 ) 


d 4> 
~dt 


d <l> 
~dt 


= 6 X 10' 5 wb/s 


- 9 


dt 
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JjUj 


• LUu 


c 


yyyyy c 


G 

<3 

jjU 






R 




UjUaj ^ULjj ^bjfS jA^oj JjSH J^a 4 U*aL» jJa^l -1 

jUjMUj jlVl ‘ ( UUUjjj ) t>j \ tu 

. JllUl ^ UAjjU^j JjSj duau UfJaxj jIjaj U^xJaj 4 ^ jjIj cib 

: JjLLUI Jl&b US 

>b> ufl! jau! £*!>U . jUjMaJt (K ) Cbi*]) jtei- 2 

. (jjzj* dUj| uk jUAjjlalaJ! 

ia^!jU . jUjjlilaJI ( K ) £bU]| Jjjla jb^II J^Si- 3 

# QduSlfcAil dUjVi ^ jla j-uij-d ciljAjI 

0) . ^u JS Lit jauVl abb) 0 jAi ( K ) £bLJl je3i J jjS- 4 

. Jjliil j QduSUU cil jaJVI dUj) 

jU jjlibJl cit. jau! V. jU jjlibJl ib.Vj MU ^bUIb Mbb 5 

4_4j11aI! <iLj^ ^bjfSJI jbiil $Ab jj£- 6 

jU jMaJl >i> lit jab! la^U _ ^ui {jaj SJbjIb $>« - $ Jjiuil 

# 4JLb&j jbSil dJbj 4JU ^ citj^jV! dUjlj 

; grUlUV) 

ciUIl .aJjjj ^ULV! ciUIt jlnil JflUil JJ*J Uj±a> be- 

cbLUl jLnll dUj| — bib jbj .aJjj <bjj$£ 4 £ja-a SjS ^ jjbil 

".o b^b ji Sjbjlb 4 jUtfl S.i£ J jJul\ Dbb! J* 

• i u ^\\ 

Ujau (^HUb ji ^Jjjb^b (JaiU ^u\hw* AJJ^1\ Jjjblj jA 

A^bjfS SjS ^]jj ^1 ^ULVI ciUll ^5 jUi! jbsll ^ 

. jjbll b* ii jlla ^b]J ciU]) ft >b ^ 
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JjUj / aIac-I 


• jjiiiij i k\ A \\ SaJjIaII 4jujfy£l\ 4 £jz*a 1 1 $ j£il ulu^i 


NJ 


W 




Jv vl/U 


jl -iJlj I t aJL* 


A 





£1 = - Ni (^)i 


£1 = ' L1( ^ }1 


• Aouulb 


• (jjtiil] i Hall A^uaiL 
; (ilill /^jjI^I uaIaII jjjHj ualail ^ Aijlal) jjflilSI 


Ac|). .A<|k 

( ^' = ( m ) 2 


£2 = - N 2 (^>2 


£2 = -M(^)i 


M 


(jjilaJl (jjj JjUlftil Cliail J^U-4 


=====> 


H 


c$>* 


• (j£i JjUIaII di^Jj J-abua 

d.ld jjj u uola ^ Siljiall Ajjjjllil AjjLj^£il 4 £j^a 11 $ j£dl j|J4* jA 

. A^Ij J£ ^ 1A cilAll ^ jbSJI 


Ml 


JjUj Ju^a / aIac-I 



; 2iaL& 

(JjaIaJ) 4j 4^J1 (j-a SIjj £uaj Jjf> 
Sid j*aj 9 jLuJij La£ ^ jjiini j ^1,1^) 
j£\ ^\S1^\ UIaU JilJ ^uJflU Ldl JI^aJI 
^Jjjj 9 JjiaJ! ^ A^uIaULJ I JjlaJ) Aajaj 
^walaUxAll JL^aII L jLa, ^ $ Jbj Luajj 

, <£ <-^ ^ *jj*IaJ1 

X& jUll Slut ^ jj£I IjJu jjajjL&IaJ) 
. Ai^ j j ufllftil S jjU ^ULj 

; 3 laL^S 

LiUH ^ JJ jUl jLulI jluOA fl4*luul 

j jIjSa ^ JJ*J djjAa* 

tPi^Sn ciUIl ^jj 4£S! jblil Sid dUj) 
^iuiLj 9 Aiic- j Sjjjiii ^mLa ^ v^j 
JU^aI) Sxd jj*j daj^l J! 

^ < <nhl it a\\ JIaaJI did jJuIl Jjjla (jj£j j 9 LiUt ^ ^JuLUxaII 

4£jaa dji iljj ' “j Iaa 9 JJjja]) jLuII 4Jja] LjLuia ciLail ^ 

-ULJ ^jiil j Jp^C-VI AJsaJ (Ja V4j SjaIwja Sjj^j l^IaII Aajj^S 

. AaJI^LVI 6 

jLolj JJJU t j| (j^A (JJJ JjLuAlj Co^Jj AajUII AaJJ^Ij fijUj UuA! • — JHa 

36 

daJ) J^Ua o) Uk 0.04 S ^ 20 A 6- <^V! 01^1 J ^bj^l 

. 2 H t$ jb-u JjUoaI) 



^■.JjLj ; a * * 


£2 

£2 

£2 


- m O 

2 ^ zero -20 


0.04 


) 


= 1000 V 


11 = 20 A 

12 =zero 

At = 0.040 s 
M = 2 H 

£2 = ? 
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JjUj / aIac-I 


jLnlj jJu iJl (jjj JjL aI( (J£> 4*5 M $ Jkl\ umi& ; — JllLa 

40 

diaJl JaU-a '-^ c ' 0.05 S 15 A 5 A <> u-^Vt ^ 

. 1.4 H <5 £)& J-iUbJt 


£2 = -M(^)i 

15-5 

£2 = -1.4(^-?) 


0.05 


£2 = -280 v 


= 9 


11 = 5 A 

1 2 = 15 A 
At = 0.05 s 
M = 1.4 H 


Sjia J5U. jiuJl <^l 10 A 0- u*Ul) J jUtfl Siijjiio' : o^' — Jti, 

36 

Jjblolt (jC- AajU Jl l £1a1\ SjjU AuijqS 4*5 b Sj5 fi’^juu (jl\ 4-ildj 

(jjJ JjLMil Jj»bua q\ dirolfr t jj , 4_&Lajl) Sjoill X0 KV jt4id qjj 

4Htu^l 


£2 = - M( ^ }l 

10 x 1000 = - 4 ( zero ~ 10 ) 


At = 4xl0' 3 s 


At 


11 = 10 A 

1 2 = zero 
£ = 10 Kv 
M = 4 H 
At = ? 


S jilt JSL* d ^Ic. \i\ ^1 a 1\ £# JjUL4 1\ d^l\ J*U* : JuA$l\ -=- Jlia 

36 

jUUI jj*j <Ujlj _ 500 V i^jl-uu uiUI (jt SajUII 5^4|jJ| 

. 0.025 s J5U. 20 A 10 A 0- 


£2 = - M( ^h 
-500 = - M ( ^z!2. > 


0.025 


M = 1.25 H 


M = ? 

£ = -500 V 

11 = 10 A 

1 2 = 20 A 
At = 0.025 s 


M3 


JjUj 


JAJ Uitoj AiJ (200) A3li3 JJ e.j(0.1)H JjiU *laJt i>bn ^til* ; Jli. 

jii uila jUajW ^ i ujh l it n (jili *l j±Lj(I0)A jLu Aj 

;Ja.ji JjStl Jja JjiUj Ail (300) A3lil jjc 

( 0 . 1 ) S jUill ^il t j) JjSfl tiUIU Sjljlilt Ajjjjhlt Ajjj$£Jt SjiJt — 1 

T / dI \ 

£1 = - L1( ^ )1 

£1 = - 0.1 ( 5£E2z!£ ) 

81 = 10 V 

. t JJl\ cilftll Jj jia iii ^aaij^ ju*1\ ijJuJl Jja-a - 2 


£1 = - Ni (^)i 

10 = - 200 Ai 

y At J 

(^)i = - 0.05 wb/s 

O i= O 2= -°- 05wb/s 


. uIaIIj MjjjjUii s jSii _ 3 


£2 = - N 2 (^)2 

£2 = - 300 (-0.05) 
£2 = 15 V 


. * 1 \ (jjj JjLIaII J^Ixa - 4 


- m O 

_ M( zero-10 )i 


£2 = 

15 = 

M = 0.15 H 


0.1 


L 
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JjUj 


jUj Aji yu j o.l H <jhI ill ^ J-bL.j tel (500) <Oi] jjc UL« : Jli» 

*4 At) (jl£ di : ou Aii (100) uLLa <U1 p cii 10 A 

(0.05) JjSfb ji^it p^g> l3ii ufliAii Jjikj JjSfb 4j uii 

. Jj^W SiijlA^ AjjjjUII Sjill - 1 

T / dI ^ 

£1 = - L,( ^ )1 

A 1 t -10-10 

£1 =-°- 1( -^- ) 

81 = 40 V 


. jl il a t \ QJ&& ljm ^jjt^il uaIaIL ail. jIaJ) AjjjjIAII 4£j^a1\ a jill — 2 

£1 = - Ni (^)i 

40 = - 500 Ai 

v At y 

(— )i = - 0.08 wb/s 

At 

O i= O 2= -°- 08wb/s 

£2 = - N 2 (^)2 

£2 = - 100 (-0.08) 

£2 = 8 V 


, ^Atdit (j; 1 - 1 ibaJ) J^bua -3 


£2 = -M(^)i 
8 = - M( ~ 10 ~ 10 ) x 

v 0.05 7 

M = 0.02 H 


L 
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JjUj 


jLujI jJL^4 





y ^131 Jl«Jl 


n—flidi 


^.juUj *~uL A 


l J J±^ 

j\ jij ^ (>*j jt$* j* 

iaiUt $ jiil <j^il 

4 ^jUH SjJj1a 3! 4ajLj^£i| 

J4& (> 

ji <> jjji4 
. Uj&\ jlA 4 ^ Jjjju 


d^luiVt j^Lal JjJ jlli LjUa^-a AiUait J£j ^ ^j^Sil Jja-aJl 

. J*^ SjU-a 

j CliLj 4j.1ui jalu la] I jLnil ^)V ? jaLulaJI jUi! ( jhkk jj ^3j ^ Jj 4 ^ a!1 V - 

uil^t ^ 4 jjj$£ 4£ja-a S j£ ^jjj V 

: lhWj4^ <±At 

: UAj JjJaJj c>» cr^ O^ia C> ^j£^' L)J^J 

. JJjlaJ) jbolj SjjI-Ij J^alijNi 4jlil JJ& j ufllail -X 

( j N 2 ^ J -2 

; 4jjj3a 

SjS 4ic- £jjj jj*Ia ^^uJaUi-4 JSJj cilAll ^ JJjIaII jLuII 

£1 = - Ni ( ^ ) 

JjfiJjl! (jk jj xj uJii] ^ c-ilili jjC- ^uLJaULftlj JIa-a 3| la jlxk jajjjj 

4jjLj^£ 4jl2U SjS AjSjL ^j£> iljjj j ^ jjlill) oaIoII JH^j ^uulal a a!\ 


£2 = -N 2 (^) 


jiaxj ( ^ r lc- ojjIjIxaI) 4 AAi.\k\ 


£2 

^1 




AT 


^j^l Jjfl 4 ^jAj 4_uj$U) 4ija^) S jaII jC« jjj*jJI 6^J J 

F 2 _ W 2 

Fi “ Wi 


M6 


J 


JjUj 


: ^w j a L -1 


N 2 > N t 
N 2 < N t 


V 2 > V ± 
V 2 < V t 


jalj -i 

Jja»a -UJ 


. £x* 1A\ ijM J d jluil (J j LUu V J 

Pl=P2 

I1V1 = i 2 y 2 






Vz 

Vi 


11 

1 2 


N2 

Nl 


Vi 

cP'^VI uaIaII (jkja £jj JfaJl Jjjfl - 

> 

y 

v 2 

(J ^jla £jj 4£?J) Jjjfl — 

> 

y 

JVi 

uaIaSI CiliS J-ifr — 

> 

S^j 42 

W 2 

^ jjlSli uaUI Citil JJC. 

> 

o^j 42 (jju] 

Pi 

ufllfti) ^ o jJ&ll — 

> 

Watt 

P2 

(Sjtil 1 OUl! ^ S jJAi! 

> 

Watt ^ 

II 

^jIjjjVI uaIaJI ^ji jUi! oAu — 

> 

A j# 4 ' 

12 

uuii (J juai Si^ 

> 

A j# 4 ' 


<t k«vM A 




. tj&l\ ^ ^ V j 100% AijliS ^Ha]| Jja-aII -1 

jl£l\ ilui J ifaJl Jjj 4_iuiSp MibUJl jj la^U -2 

jtiiiJ £31 j £j% A^aJl (JsklL j (jlafllk £j% *4^1 


>47 


J 


JjUj 


: cfcmuJ j ^ ( ^H1* Jja-a .1 *.jj V -3 

f jjfll ^ ( ^uJaULJl <> f ja £)i&a -S 

uiffli j O^IaII AjjI jx AiUa~<Jl£ J& AiUall <> *> £|jia -lj 

: ^tluit jjg> Jja^l 

. 100 % (> J^i Aiiiis £jj£ j* 

l df liS 

A*j$^J *jM J\ ciUl! J SjJiS! 0 * Ifyull 

. uaIaJI 

£2 = I2V2 

^ Px IxPx 


• CjUa^^U 


. Iaxj tgJ Sfli£ -1 

Pi = P 2 ji 1 = Sf- US -2 

jil 4 > J$i Ajf US J Pi ^ P 2 JJC- -3 


500 6* Ail* j Ail 50 0* cP^VI Ail* ciibj : — Jlfu 

38 


H 


-i 10 V l§ 4iia ^aJl Jjfi J 4il 



. ^ jltill AiL ^jia J& ^aJl JjS uu^i -c-j 

n 2 

>Ni 


Ni = 50 



, mM jiij 

N 2 = 500 

v 2 

n 2 


Vi = 10 V 

V 1 

- Ni 


V 2 = ? 

f 2 

500 



10 

50 



V 2 = 

= 100V 
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JjUj 


to 2000 <> to* j to 100 <> Ail* tita Jli. Jj~» ; JLaI$1\ — Jli* 

38 

tiUl! £ji -i 100 V cP»Jl|V! 4AL» ^ ^aJ! Jjfl 
. £ Jjtil! 4iL» ^Jla tjic- -tyaJl JjS uiwaI -<_j 

Ni = 100 

jt£ u £filj Jja^I 


N 2 > Ni 

y 2 


^2 

Pi 

y 2 


iVi 

2000 


N 2 = 2000 
Vi = 100 V 
V 2 = ? 


100 100 
V 2 = 2000 V 


to 2000 <> c$ j^l 4iL» j to 100 6* AiU Liibj Jli. Jja^» : — Jtl* 

38 


500 A^jli* (jjii^il 4iL» J^j 
. 200 V i$ J J^l AftL» JfaJi 0* to* ^j^Sil -' 

. ^jidi! OU» <> Ajjj^il Sjiail -v 
4iL» jLSil j!j1a -£ 


y 2 = i 2 r 2 

200 = I 2 (50) =====> I 2 = 4 A 

P 2 = I 2 V 2 = (200) (4) = 800 Watt 

2000 


h _ *2 h _ 

I 2 N t 4 

Ii = 80 A 


100 


Ni = 100 
N 2 = 2000 
V 2 = 200 V 
I 2 = ? 

P 2 = ? 

r 2 = so n 

Il = ? 


y 

j ^jIJjjVI Aila Cjla] JJC> uibuia Sj^uP ,j jiloll AsIa CjllS JJ& Jja-4 * (JI-L4 

40 

6 y ^IjLVI 4iL> <J toj^Sl\ A*iU! 5 jail Cuts lal jjitii! uaUit ^ 4jjj$Si! 4*iUI S jail 


L 


Vi 

Pi 

P2 

6 

V 2 

49 


A' 


Ai 

10A] 

: 

60 V 


N 2 = 10 Ni 

V 2 = ? 

Vi = 6 V 


(JjUJ 


r ^ 

20 A 10 A <> LfiJi* J ^ jblil jj*2j : -5- Jlid 

•* ~ ** ~ 

Jja-ai) < _ 5 iL» qjj JjLIaII diaJl (j^ ^A-jbJl 4 £ j^aJ) $ jlll uua; 0.02 S 

. 0.5 H <£ jb-u J-JLjjaII diaJl JaIaa Uk- 

£2 = -M(^)i 

A 20-10 
£2 = - 0.5 ( rt rto ) 
v 0.02 7 

£2 = -250 v 

11 = 10 A 

1 2 = 20 A 

At = 0.02 s 

M = 0.5 H 

£2 = ? 

j^aa j i All ( 500 ) , ( 1000 ) Ca lii 

SjS jL-ai J j£ \ Uiyu^l .. ( 200 V ) Aubj$£2) 42 j£ ^jla ^bj^S 

. ^l^luib jAuvall life (j- 4 ^ 4 £j^a 

Ni = 500 „ N 2 = 1000 

<j2aki Jja-4 

Ni = 1000 „ N 2 = 500 

f 2 a 2 

f 2 a 2 

Fi“ JVi 

Fi“ Nj. 

F 2 1000 

V 2 500 

200 " 500 

200 “ 1000 

V 2 = 400 V 

V 2 = 100 V 

!l50 

A 


(JjUJ 


(100) UjIjIa A*ibj$£ (240)V *ja 3 >4* dA cr>bj$£ c4*a* : J^ 4 

^Ailuu AJlS (100)V A^Ai Jjjij AAjl*lt jUm £±1* Aia**ljJ ^\ u^*!! JJLuu Ujjl lAl^W 

j lmj*A JIj* Jja-4 

. ^UaaII yk jl*li jbllt $.1*1-1 

V 2 = 240 V 

P 2 = I 2 V 2 

100 = I 2 (240) 

I 2 = 0.416 A 


P 2 = 100 watt 
Vi = 100 V 
I 2 = ? 


V, 


N, 


Vi JVi 
240 N 2 


Ail (100) 4^AjjV) Ail* ulitil A AC <Aj 11£ 1 A) ciloll uAlil AAC-lj 

n 2 = ? 

Ni = 100 


100 100 
N 2 = 240 

Ail* J^a j 4il 2400 Ail* j Ail 800 <> ^IAjjVJ Ail* uilbj Jja-* ; — Jli* 

* 40 

: ^-***^1 ion A-*jii« ^i\ 

. 2200 V <* jatt! Ail* <> a$*ii jbi* ^ I J| <* jitti cii*ii J <^j$*ii jiiii JaI* -I 

cii*it ^^icr A*jj^ii) Sjjii) -lj 
95 % J ja»*ll Sf li£ (luti |jj (-11*11 Ajjj^ili o jjlli — £ 

. ^IajjVI Ail* ^ jblll jIaI* - A 


V 2 = I 2 r 2 

2200 = I 2 (10) =====> I 2 = 220 A 

P 2 = I 2 V 2 = (220) (2200) = 484000 Watt 
p 2 


0 


95 


Pi 100 

Pi = 509473.6 Watt 

Vz _ Nz 2200 

Pi ~~ N t > Vi 

Vi = 733.3 V 
Pi = Ii Vi 

509473.6 = Ii 733.33 
Ii = 694.74 A 

lw 51 


484000 

Pi 


2400 


800 


Ni = 800 
N 2 = 2400 
R 2 = 50 O 
I 2 = ? 

V 2 = 2200 V 
P 2 = ? 

Pi = ? 
x\ = 95% 

Ii = ? 


JjUj 


(5)KW u jlJL. » jjL Jjjj ( % 80 ) J>»-« J*u : Jli. 

ujI ii .i) Ail* ulii 4auu <— ul£ l3li (200) V Jjjijj 

. LiUll ^ AajUI! A^bj$*Il S Jj^l-i : u^i( 1:4 )^ili3#| AiL» 


n = 


p 2 


Pi 
0.8 = 


5X100 
P 2 = 4000 Watt 


80 AC 

11= — = 0.8 
1 100 

Pi = 5 Kw 

Vi = 200 V 

N 2 = 4 

N t ~ 1 
P 2 = ? 


. j jjtill <-a 1 a]| ^jla JjS-uj 


P. 


iV, 


> 


Vr 


200 


4 

T 


Pi N ± 

V 2 = 800 V 

P 2 = I 2 V 2 

4000 = I 2 (800) =====> I 2 = 5 A 


V 2 = ? 


. t q\a\\ (jh ^uUil jl iil dlu 

I 2 = ? 


♦♦ . 

4-LJ 


N, 


^Vu * n j (240) v j^a^j Jusjj (80) % Ajf li£ Jja-4 : Jll* 

%il (200)^^VI tiU]| CiLiJ JJP iJli 4(12) V^AJ Jutfu 4 

J (4) A (> Sj-wj 

jSltt! ciUIt c^lii jjc, _ i 

0 = 0.8 
Vi = 240 V 
V 2 = 12 V 
N 2 = 200 
I 2 = 4 A 
N 2 = ? 

.Jja-oll Jlinlill jt HI ihji -LJ 
Il = ? 


P2 

Pi' 

12 


N i 

W 2 


240 200 

N 2 = 10 


n = Ml ==== > 0.8 = ffi) 

1 l 1 V 1 I x (240) 

Ii = 0.25 A 


P 2 = I 2 V 2 = (4) (12) = 48 Watt 


<> AajUII IjM 


P2 = ? 


L 
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(JjUJ / ^Iac-I 


r 


; 4iLk]l Jli iSLiut 

(jSLai ^1 Jji ijjil , " il U -v .a jUill Jjaj 

. JiSlt <iBLj S jtja. <jia ^ 4J Sjjill ^a j*a 

• 4 JLiL 2 k*$ . 

Pi Sii ji 4 ii sjjaii 

Pi=IVi 


1=^1 

Vi 

P = I 2 R 


: (i&u&l <J Sj jiiai 5 jjSII - 


P = ( F" ) 2 R 

V 1 


Vi 

Pi 

p’ 

1 


JLuijV) Aiaa-a al& Jjfl 

> 

y 

Aiijfl 

4 Jja 1 a 1 I Sjjai) 

> 

Watt 

Aij 

S 4 Sjjiii 

> 

Watt 

Aij 

JjlUi! jUtfl SaA 

> 

A 



4> Ju.>»]| jfsJI ^Lua jij uaj d5Lu,Vl ^a »j jai»J! SjjaJI JJall dJjJ - 

4 ^a 11 4 jl 2 |j CS^j^a JUlbj # jb^l 4 *aaS j A *1\ 

MJjAaII J^j LaJjf' j 9 jail CjUaAi a 41 & jLuil A ua2i\ ^ 
# JjLUll ^ jlaall Mjtilj 4£^J1 4-^aiLi. 
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JjUj 


1^-. 4 £m J^Li '»*-^a ^jju A.l <U ^3 1 4jaa-4 ; JllLa 

(3000) VUJi. j*aJ! Jjj (600)K W sjja ^ lila ?J i (100 ) 


• ♦ 


I 

. <ikLu&! ^ SJ jaUI *jS*1\ jIjIo .! 

P =? 

R = 100 Q 
Pi = 600 KW 
Vi = 3000 V 

gjUll JjIjUI 4ja^u Alp jalj ■ ^"‘ -1 1 jj _i_j 

SJlaJI 0 i* , j »j jiLtil 5 Jj&l UUA.1 (3X10 4 )V 


P’ = (^) 2 R 

P’ _ ( 600X1000 )2 (100) = 4X10 6 Watt 

v 3000 7 v 7 


P’ = (^1) 2 R 

P’ = ( 6 °3x10™ ,2 (100 > = 4xl ° 4 Watt 


P =? 

Vi = 3X10 4 V 


<y* ( 400 K.watt ) U j!jL» a^jL SjjS Cilii : Jli* 

4a jl 4 a lajLSj ( 2000 V ) AJoaa ■lie- JjjS £)l£ Gli ? ^Ju^a 

(0.5 Q) iiUall Jaj 

. MiUaii jij d!>U ^ juii jUii s.i£ _i 

Pi = 400 KW 
Vi = 2000 V 

r = 0.5 n 

. AiUait jl <i&U ^ sj jiioii Sj^) -2 

p =? 


Pi = I Vi 

400X10 3 = I (2000) 
I = 200 A 


P = I 2 R 

P = (200) 2 (0.5) = 20000 Watt 


... l^Wj^ ( 20000 v ) ^ ^aJi jij Gl -3 

3 SjJAll LM <1%! 

P’ _ ( £l )2 R Vi = 20000 V 

P ’ = ( 4 °l*nn 00 ) 2 (°- 5 > = 200 Watt 
v 20000 7 v 7 
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(Jaju ^ 


: i^Ull 

=>Wt j\^ii * <^Ult J*-*ll 




^ § 1 ] = 2 

: » iXeJI lU I o » OoJI ^asJI 

^ < i\jh\ a a\\ jJu CiJ^j (j a in hi it a\\ JIa^I ufll «1\ (j\jjl 

** ** ** ** ** 

4j*uu 3L 4_mai 4j|^£ jjxjj £ <Ljj 4$ 4jt£h SjS jj ^1 ^ Jjj L&a cilail JUaj 

; *LJUll 4 JjIxaI| < 

£ = £ max sin (cot) 

: -^4^1 (J& 4^j4^I SjaII ^ JaUSI! (J^H3 

Vt= V max sin (cot) 

. 4uiU]| ^JjIxaIL >■ ^ 1 Ha1\ jJjXaJI jLuii <jl£ ^Ujj 

I — Imax Sin (cot) 

JJjIa]) jLuII isr Aujj dill <>JJJ ^1 tm* jblll I^A Jjili 

\\\a& Li^U^VI (jIajj jLu]) (jc- jLu]) life ' - 

. SjL^Sfl f-wtj 

: ( 1 ) laUiS 

ijLfy) jS-Ji DC •*4^“ AC -*4* 

. j^4^ LS ^ 



i>\ 


_"^DC 


.AaIajI j djljLa CjLj (jIg- Jjj L &a ^a^-. ^ ia^i djj^ (>r lC' J4iaj jaLuiaJI jLuil 
# AaI^j) j 6 j \ SLa jJu Jjj Iaa 4_mai 4JU djj^ i<5 ip j4Jsu JJjlaJl jLuil 


L 
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(Jjju ^ / ^loc.1 


; jLuil 

<^2 Iji^s ^jLju AjIui j|ji« Jjfc* j SjjJ ti^aa <j£ <ulaj| jj*j jLu j* 

. jJI 


; -UjIa]! JfraJl j jlutt <U1«3I JjImM 

u 9 jjla <UIaj ^aJl JjIoj 

JJ^ J V m 

AjjI j jj^a!\ £a jluaj j AjjI j Ity * j 

(cot + (|) ) 

. jLuI! JjIaj £1aj Aijjia]! <j*iL - 



; jjjUi ^ j jum juiii jiJiAi) 

j£i t jj*jj (jla 9 q^j]| ^ jJuj jjjIaI) jLuil 3^0 oi cu^ _ 
ilUi <Lui& jUjI o a , 6*3^ jjj^ t 4 jL£ll j 0 4 

(Jjibfl jt$A ) jWtfl diAj 9 JJjlall jtull dA*i] (Akuajla ) 

Jjajj 4-ajli* </l ^ jl£]' jj>» O' , ^u£il S3 a Sf IjS ( jl ui) 

; La£ 4JlxAIi jIajI , 4-jjIjAi AiUa <LstiaII 

: jj jIaII jlull 4JUill Sa&| 

ill 1 j u&j Sjlj^Jl 4 ^;a£ iijj j aLu la^I jLu]| si. i 

. V-fc sjsiii j!sLk aliii u-^ ^ W' W* 4 J ujid jUii 4*% 

j ^m 

Irms - ^ 

; ^ ^ ^ aj &1\ O^* 4 ^ AJjLaaILj 


V m 

V -— - 
Vrms “ V2 


. 4JUiI! 4 -ajaII ^ jjfl (Jduba jt$A ) jliAlijill jt$A df Ijfl Oj£j J - 


L 
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(Jaju ^ 


• CiUaA^U 

. (j afo* \\ 4j.1ui IjJjL i -u it\ jjj JJjIaII jUUi 4Jbtiij iluA\ -1 

iijJ t 4 aL» j R ^ I m 4 j.1ui JJjla jLj jjja -2 

djlill J ,U1$1 A-ajljU]! AjAJu jaLa s jUj JJ SjljA^I 

. Ifui? iu4ji! 

<> AJUiil A_ 4 jaI 1 I44I& Ja^uj jjjU) jL£J) ( ^k- J^*j A-ubj^SJ) Sj^Sfl -3 
( jjjaUjaII j jWtfl ) cnUaJ) j$a! jj US 9 .ifaJI jtiU <> jj jlull Sjm 

# laSa AJUill 

SL&% P Sj-ffl! j R ^UjLUil J E AiUaij -4 

: O' ^ 


*— , Aiuiii 

* 5 


E = I 2 


rms 


R t 


p = -= I 2 

t 


rms 


R 


E 

Ajj! jaJ! Aiiyi 

3 

A 

II 

II 

■ 

rmsl 

^ j^Sl I JaII AJUAJ! S.t£lt 

> A -*- 1 

R 

A^jlUil 

£ 

cs 

A 

II 

II 

t 


> sec 

P 


> Watt "J 

5 V 2 A (j afo* ^ jl J! dA<ui jjjU j.v^a ( jiC' Jau SijS-a — JlU 

* 44 


4_» jlia (j) Uk. AfrLu. ®A»] »l jS^JI (>£. AajUJI 4-;jl jaJI Aillail uiu^'l 

. iooo a sijs-Ji 


I _ 1™. - - Si 

Arms — r=- — nr — ^ rV 


V2 V2 


E = I 2 rm s R t 


E = (5) 2 (1000) (1X60X60) 
E = 90X10* J 


Imax — 5V2 A 

E = ? 
t = 1 hr 

r = iooo a 
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L 


(Jaju ^ 


Ajlllll A-laaiil jLliII Slut AjjIjlaj JiLaj JJjla jLjj — JliLa 

64 

I = 2 V 2 Sin ( 1207 tt) 

JJ jIaII jLuU 4jUill a AiJI jljia .1 ; uiu^i 
JJjiall jluil -v 

jb^l JJjj - £ 


I = 2V2 Sin (120n;t) 

I = I max Sin (cot) 


Imax — 2V2 A 




co = 120;r Rad/s 


I ni ls = ? 

T = ? 
f=? 


It 


2V2 


T - - 12 . - - 7 A 

lrms “ V2 “ V2 " ZA 


2it 

CO — — 

120* = 2E 

T 

f = i = 60 Hz 

T 


:>T = 


1 

— sec 

60 
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J 


(Jaju ^ / ^lbc.1 


; jjfail Jji 

AjjbjfS » jjIJ (jit JJjla J£a. (jjjJai lift 

V,= V max sin (cot+<|>) 

• AjSCA] Ai^Uib (jl aau JJjla jU SjjlJdl j^j 

I — Imax Sin (cot) 


:^r 


Jjfl (> J* J njtiTu CJJJI4S AALjla ujjMj Jj* - 

: SjiwiSn jbui^ Siwij a^ji 





sz 




is 


<b < 0 




4» = - 

^ >' t (jiuu jliiJI »l*i 


L 
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J 



(Jaju ^ 



: Jjjlail jbill ftjl U 

R: jLu Sjjb ^Ic. ? ji p^li Jjjlaj -l 

R: ^jSft L> 3 \1A\ 

Jl I 4 USL 4 jiLj$£]l AiUaJI Jjaj JJI i. jtLJI Jk 
. t* 3 ' j jjjIj o J ^ Vj'j 3 - 3 & 1 > 


liS ufl^iLa 1 °’' ' (JLwi Jfr <LwjVl 3 ^ jla.^U ^ ' -V’ _ 
Jfr ji 4jfr 03UJI J| j]| daJI f-liSV Ujj> 

^ 4 6*1 , ,4 A (illuu 

^LajULaII (jl£> jL ul\ 6 jib ^ - 

o^b JfjJI J Jl^l oi ^ ^ W>H 

j U-4 obbjj , S^lj £1 jj*jj (i* , jj^ ^ 

. (|) = zero , jl ^aSl 1 L 



: £jJUI) 4-aj^L^ jb^i Saui j ^J1 Jjfl ^ 6^ 

V(t) R — V max sin (cot) 

I (t) R — Imax Sin (cot) 

• jLuilj Lo£ LiLu <ilb JjIaj c)£-4jj - 



L 
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J 



(JAJU ^ 


: ^ &jl\l jUiL 


V R = Ir r 




Vr 

4^j11a1| (JiJa qjj JfaJl JjS 

> v 

CjljS 

Ir 


> A 


R 


> q 

fji 


R 


R 

P 

L 

A 


: ^jtuiJj lajIj £j£j AjajV) 4-4j11a]| j!jL» - 


Yt Ymax Yrms 

^ Imax I> 


l rms 


. *GjLj A^»jIaa]| Aaj£ JIaj j jLu]) d±& jUJj SjLJj 

: h\m 4&un iiJa A4jiLxi! aU uni 


«♦ 


♦/ 


r =p x 


^LajlLaJi! 

> 

n 

fj' 

AjC jjll ^LajULaI) 

> 

£1. M 


^LajULhII Jjia 

> 

M 

>» 

^lajL*]) 4 ^Lul4 

> 

M 2 

2 j^ 




• J-jU'vM A 


l (jl& AjLAj'i) j|Ua US JJJ -1 

AjC- jiil Aaj 11 a]| -2 tiliUI Jjia -1 


• W& A tt ^aLuia -3 

IjU«ia ji UJjU £l£l JUil\ £jj jUL JJ* jj V AjajSM AajIIa]! 4.U -2 

. jjjini jtnii V ajajSm <LU -3 
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(Jaju ^ 


r ^ 

.Je. jjkJ! JJ i4l jajJI jiJ Lr &>l\ iuaJI lijlS 1 j| : — JO. 

J ^** 56 

: u-u usk , 10 11 ^ 4-4jlLail AajS ujJL£ 8 Y> 

jt^l S.ljU ^^Jaxil A^l\ _l_j JUil! Jjfl jt Jia -! 

v ™=S=A =4 ^ v 

Vmax — Imax R 

8 = Imax (10) 

Imax — 0.8 A. 

V max = 8 V 

R= 10 £2 

V rms = ? 

I - 9 

imax — • 

l^slu. ( 282.8 ) v <4aeVI »j$* Slii. : Jli. 

( 500 ) O 

. oli-LtU AjjI jaJI »jM -1 

V - Vm - 282 8 — 200 V 

Vrms " Vz “ Vz " zuu v 

Vrms — Irms R 

200 Irms (500) > Irms 0.4 A 

P = I 2 rms R = (0.4) 2 (500) = 80 Watt 

Vmax = 282.8 V 

R = 500 n 
p = ? 

. 4C.U, Si4 Siia»ll JjviS Jjp »4 jl4! 4jjl jaJI Aillail -2 

E = P t 

E = (80) (30x60) 

E = 14400 J 

E = ? 
t = 30 min 

l 62 

A 


(Jaju ^ 


4_L4j! 4-0 jtiU (jk JA4 AjjtjJl 4£^Ui) (JA (Jkx A \&^\\\ 4Jb„ JJjlo jUj • JI! a 

30 £2 UjlJl® 

I = 3.2 Sin 4000t 

I 


jljSil S.1JU AiUiil ^uiij J ^j^laxil -1 

(jubbuoil 4 JjUia qa 


I = 3.2 Sin 4000t 
I — I max Sin (cot) 


Imax — 3.2 A 
" V2 ” V2 




co = 4000 Rad/s 


I rms = % = H - 2.26A 


M-ajULoJj jjp Jjjii AiUiil *L< &l\j ^^-oiaxil a aa\\ _2 


V max = Imax R = (3.2) (30) = 96 V 
Vrms = Irms R = (2.26) (30) = 67.88 V 

4JjIxa3) (jks u S jib ^ JJjloil jLpll A^Jaaklll 4 -oj&3I ljjI£ bf ; Jlild 

4JUII 

♦♦ 

I = 3.5 Sin 0 

.1 fi 1 50 » .jiUll 3-. jli. CAS till 

2<W“ m -1 


I = 3.5 Sin 0 
I — Imax Sin (cot) 


I max = 3.5 A ====> Irms = J| = ^ = 2.47A 


max 

P = I 2 rms R = (2.47) 2 (150) = 918.75 Watt 


P = ? 


ortjfSi! JfkU 4JUUI 3-AJI -2 


Vrms = Irms R = (2.47) (150) = 370.5 V 
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(Jaju ^ / blbc.1 


; L .IJjla jtjj Ifk i»jl U>j^ -2 


; ^1 JaJI 01*31 

J-aU-a q \ 4_ a 9 ^ ^ jjjIj 42 ^ilf uolail jA 

R AoajSH Alajlla j jjj£ L ^ 

♦♦ 

4-4jiJL4 




(J^A\ cilftll ii jib) jlnl! S jib ^ - 

^ Jl 1\ 

. (|) = 90 = n/2 (jj^ AjjI j ) Sjji jjjj 
j Jtil\ uiUil S>b ^ iijial) jLill jjj^> iic« - 
SjjJ ' Qj^l j£ AaIajI j jLuII dibii j\SLa jJu ‘ j; j -j 
(jii£Uj jbi iljj 4 jjj$£ Sj$ <-a1a]| iljJJ 

ciLbl ^ jlul! jjj^» Ua Uib \ $\uu a 


Sibij J*j 1\ Jiz J1 LiLbl <^j]a *4^ Jj* jt*&» CP 6^ - 

: ^ U£ S jUII ^Jf^l jUll 


7T 

2 



I (t) L — Imax Sin (cot) 


L 
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J 


(Jaju ^ / ^lbc.1 


Vl 

II 

Xl 


Xl 

f 

L 

(0 




Vl = II Xl 




(J J 3 bti •*$*]! jJ 

OUll jUll jlul! 

A,uaJl AjuLaaI! 


=> V 

=> A 

=> 12 


CjljS 

J4t*\ 

fji 



: L iUU UaJt AjuUaJ! 

• «♦ 

. AJ!>U JJjUl jlull jjj^I ciUIt <^1 AajIaaII ^ 

. < a\ A \ 4j^l\ AjuIaaJI CjLui^I (jjjli £Ujluut *(jdU 

X L a f 
Xl (k L 
X L a f L 
X L = ^fL 
X L = 2 tt f L 
Xl = co L 


Aja^II AjuLaaI! 
JJ jj] | 

di^Jl JaIxa 
AjjI jl! A£> 


:> 

:> 

:> 


12 

Hz 

H 


fj' 

^>4 


Rad/sec 

• cjlia^^U 


• ^c- AjuI a aII jiJjia ufldjjj -1 

1 HaI] ci^JI JjjIjla -2 jLllI jjjj -X 

AjuIaaI) ^Auaj ^JUlbj ^ ^ jLuuj JJjUl! <jli jaIuiaI) jLuII AJIa -2 

jlul! ^ Aja* A*jUa <ji jflai V <^bJbj 9 jiua ^jL-uj uaIaII AjasJ) 

# jauaaII 

9 A ‘i+n Ia1\ CjbJjHil Ajtijj^l cjbJjj]) ^ a <-> t &\ a \\ ^ s-vi, .3 

CibJjj]) LaLj Sjjjiil ^ jaj SjjjS AijA AjuIa a Ajtij ja]| CjbJjjJl <jV 

. djilill ^ jajS A i>>a-v * a AjjAi AjuIaa A ^uai^lail 

Xl a f 


L 


65 


A 


(Jaju ^ 


AlUait Jjaj V (j\ 9 4-wjl <L«j tLa Ciuai < AajIaa!! — 4 

JU^I t/fi ^ uajk l \* a Ailla Jl Jj 9 AiUa 

. t aIaI] ^uulal ** 


U B = r L I 2 


rms 


Ub 

AiUall 

> 

J 

Jj* 

• 

lrms 

JUil) jUUI 

> 

A 


L 

J*tjL4 

> 

H 



X L = — = 

It Imax L 


• La£ 4-L^il 4 juLaaI 1 uLa <jLaj -5 

vf 

Irms L 


Vt V max l V rms l 


La£ 4lbbua JJjl 4 jUj • JUU 

I = 14.14 Sin 628 t 

0.01 H ^ ^ ciL» J& g jia^ S>ib ^ j^j 

jj jIaII jlim 4JUi]J SjJUt -1 


Imax — 14.14 A. 

I rms = ^ = ^ = 10A 




co = 628 Rad/s 


V2 V2 


jl^l JJjj -2 


CO = 271 f 
628 = 2tt f 


=> f = 100 Hz 


(JLdt AjuUa -3 

♦♦ ^ 


X L = (0 L = (628) (0.01) = 6.28 Q 

. u»Ut fj SjjiLaJt 4 iUal i -4 


Ub = \ L I2 ms = i (0.01) (10) 2 = 0.5 J 


. LilaJ) ^jla ^ ±&A\ Jj3 -5 


V L = II Xl = (10) (6.28) = 62.8 V 


L 


66 


(Jaju ^ / blbc.1 


JAJ 0.01 H Aja J^U-a JH Ji*. Lila ^C- ^ jaau jbj >ib — J&» 

49 

4-2U1 Ai^Uib Jla jLjj 

I = 2 Sin (IOOtt t ) 

cilall ^jJa (jjj Jlxil JjjS _ l-i 4_na2l lilall AjuIaa -j • l-loaI 

I = 2 Sin (IOOtt t ) 

I — I max Sin (cot) 


X L = co L = (IOOtt) (0.01) = 3.14 ft 

T — I™ — _L — JFy a 

lrms “ V2 “ V2 “ VZ A 


L = 0.01 H 

Imax — 2 A 
w = 10071 rad/s 

X L = ? 

V L = ? 


Vl = II Xl 

Vl = (V2) (3.14) = 4.4 V 


( 100 V 2 ) V AIajS ^2i ^ l Sjfl JJjIaJ) jblll j^-a4 

L = 0.1 H < / = 50 Hz d li! . til4 <> SjSl* 


Sf IjSj jWtfl Sf )jS £j£j -1 


V _ Yin _ 1Q0 ^ - 100 V 
Vrms "V2“ V2 - AUUV 

X L = 2tt f L = (2tt)(50) (0. 1) = 31.4 ft 


Vmax=100V2 V 

f = 50 HZ 
L = 0. 1 H 

V L = ? 

Il = ? 


Vl = II X l 

100 = I L (31.4) 


II = 3.18 A 


? Jl jjjj dJbj Sf IjSi c.-i ±3 \*SLa -2 

4-ajS J£j j 4_4jIaa]) Jbjj ^jJUib j ^ (, aIaI] A-uait AjuIaaII jUjj SjLjj 

. LiUIt S jUll jtull $1^ 

L 67 


(Jaju ^ 


c (J jl£ SjjIj <>ji Jjjli JjJaj -3 


R 


0 


cJjLaII isS^ *^4 ijIaII jUU! SjjU ^_ji - 

jl * 31 ! <>>!% ciUll' ui ^ 5 U lati 

<|) = 90 = nil (jj^ ^jO ) jjjj 


4_uj^£jj (JjU^uJl ^£1 jj 4^jjj < 4juIaa LuUJ - 

. ^aJI jlul! J^dUj -i$A JjS glL bu» lJjIaII 

jUtfl Sluij (-ijlAll <^jla cr^^' Jj* J4U Cf' 6^ 

: ^ US SjiUI ^ SjUIl 



7T 


V( t) c = Vmax sin (cot - - ) 


I (t) C — Imax Sin (cot) 


: ^ JjIaj £ 1 aj - 
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(Jaju ^ 


: 5 ojjkn - 


Vc = Ic X c 




Vc 

uajIaII £jj .ifaJl Jjfl 

= > 

y 

CjljS 

Ic 

Li^i! S jib ^4 jUll jUtfl SiA 

= > 

A 


Xc 

4_ijxwJt AjuLaaM 

= > 


fji 


• Xc 4 jj*-uJ| AjuLuJI 

. Al!>U> JJjIaII jtul! jjja! ut&A I ^1 AxLaaII ^ 


? Ajjxuiil AjuLaaII ujLwi^J Qijli ^CAjluuj • (jji 



X c aJ 

X c a p 

Xc = Culi — 

L fC 

Xc - 7~T7 

2n f C 
1 




X c = • 

1 

X c 

AjjauJI 4juLaa]1 

> 

f 

jj ijjii 

> 

c 

t. 4 jluj 

> 

(0 

AjjI ijii V j**Ji 

> 


to C 


Q 

Hz 

F 


Jljli 


l^La1\ Ajum -2 


> Rad/sec 

• < _ 5 iC' AjjjuaI! AjuL&aII jIjSa ufli jjj -1 

jl^l JJjj -1 
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(Jaju ^ / ^lbc.1 


AxjL&a (jli ^Ulb j jLa (j jLuu j\j£1\ JJjj jli jaIuaaJI jLuIl 4Jl^ ^ -2 
JA1 Vj 4 aj1L» jaaa-aa]) jblll Sjjb ui ^ Sjjj* ) 4-aj£JI V cJjIa]) 

^Jjilil j aC - L-iSbu c-ua aj JJjIa]) jLuII jjj^j ‘ a : X A U ^^uij Lajjj 

U£ iljl^ SjU &a jj SjjUI JJjIaI) jL 31| >»j ^blb j ujSUIaII 

. LSL&a 1\ (jAjl 

jV 9 4*ijjA (jC- JJjaI) ‘Luai^la CjIjLuII ^ Sl&a1\ ^J^Luu -3 

CjlJJjjil LaLj jLuJI jajS ajJLua Ajjjua AjuLaa AxSjj-aII C^bJjUll 

. d (jk ja j a A jjjua AjuLaa 

X c aJ 

f ja ^ Jjaj V uii&Aij (jli ^JUIbj 4-wjj AajUa byul AjjjuaJI AjuLaa]! -4 
JuIaII ^ Jjlij ^iUa ^ 1 ) Jj 9 4iLL MiUall <> 

. lsl&aII 

u E = j c v 2 ms 

U E *#j«sii *^' =====> j 

Vrms <JU»!I Jf»Jt JjS =====> \ 0*4 

Ajuja — — — — — ^, Jj 1 Jljt2 


; La£ <bjJLyu]| AjuLaaII ujLu^ £)L«j -5 


Vt V max c ^rras C 


I. 


I 


max C 


I 


rms C 
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(Jaju ^ / blbc.1 


JIaj JaaA jbj jaj 400 JlF tijla Jc- ^JlaA JJjIa jbj jib : -i- Jtla 

: 4JUI1 A^Uib 
• #* ♦ 

I = 4 Sin (100;r t ) 


<-^£*31 4^ jk ■ i 4^' Jj* -V 


I = 4 Sin (IOOtt t ) 
I — Imax Sin (cot) 


AjjjuaII AjuL&aI) -j ; uua‘ 


C = 400 nF 
X c = ? 

Vc = ? 


Imax — 4 A 


X c = 




M C (IOOti ) (400X10 -6 ) 


co = 1007T rad/s 


= 7.96 Q 


it 


4 


Irms “ vl “ V2 _ 2- 82 A 


Vc = Ic X c = (2.82) (7.96) = 22.5 V 


100 


4jJafl £jj Jlxiil Af&Jl Jjflj ( n ) Hz -UjIaJI jt-uU ; JIIa 
>1 . ( 200 ) n F Aiu- uteu* ( 200 ) y 

. L SL&ail AjJJLuill AjuLaa]| -X 


X c = 


2n f C 2n l' 1 ” 0 ) (200X10 -6 ) 


= 25 0 


f = — Hz 


n 


v c = 200 v 

C = 200 \i¥ 
X c = ? 


jUii jUiiAiuiii c-lua) -2 

Vc = Ic X c 
200 = Ic (25) 

Ic = 8 A 

? jlnil jjjj jjj b) SjilAlj jbj biAA bb» -3 

djiiAll ^ EjIaI) jlnil d^ui Jbjj ^Uib j 9 <i ^<^0 Ajjx-uJ! AjuLaa]| JSj JJjjJI dJb jj 


L 
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(Jaju ^ / ^lbc.1 



J R 4-jAjt <j jlau JJjla jbj $>b (J& ^jj Qj^fl J^Jaj -4 

RLC circuit : C ^ <-^Sa jL ^ J*± 

ox jjkil ViO ^Uj! UIja Ua - 
: f$j\ U.la.jj ciUIl jtul! $.lui j ^aJ) 

4^j11a] 1 4iU ^ jjlaJl ^ JjA4ja -1 

. 

<^UJ1 uiUIl 4JU ^ jUU) J^u -IfaJl -2 

. c^l 

cijlAll <UIa jtu]| (jc- jlbj ^-aJI -3 


V iSUil sk S j3l Jll <^l JfaJl jii ^Ulbj . 

R,L,C ^ ^ £ja*aJI iSJ^i 

v *VV v f 

U$jV Jaa jA 4JUJI Si* ^ Jaa £filj 

0^ jS^b U*ja jA USj , jjkl Uj j ^ O j^Ha 
: ^ US ( ^iSll J^-aJl 4 ajS £P 

V = Jv 2 + (V l - V c ) 2 

• Sjjjjll ^ *blSJj 4 juUa]| 4ajS jUjI (jSaj tilljS - 

z = V« 2 + (x l - x c ) 2 

: <^L US e ji (Jjjli - 

y = iz 



V 

( ) cr &ii jji 

= > V 

(^ija 

I 

s >ui SjUi 4-d^i juai Si^ 

= > A 


z 

hiss) v jii^i 

= > O 

fji 


L 
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• (jL La£ l-u diAj djiiill 4 juIaa]| 4-ajS ^-buaj ^JUlLj - 


V t T V max T V rms T 


Z = — = 

It T Imax T 


I 


rms T 


<-£&» J 16 Q 4 jiaJi Aj*jUa Jti Jl*. ciL* SjijJ ^ ; — Jila 

60 J& <Lo1a j 10 Q 4oaj) A^j\1a j 6Q Aj*-ibu» 

Vmax = 10 V O' Uk jtai) SlO -lj 4^' J : u^i Hz 

. jbjilj mA\ jjlail JjS - £ 


Z = VR 2 + (X l - X c ) 2 
Z = V(10) 2 + (16-6) 2 = 14. 14 a 

V max — Imax Z 

10 = Imax (14.14) 

Imax — 0.7 A 


X L = 160 
X c = 6 O 
R = 10 O 
f = 60 Hz 
Z = ? 

*max — * 

Vmax = 10 V 


tan c|) = 
0 = 45° 



16-6 


10 


= 1 


jUil 



(Jaju Axl^> ^ 


<J^j 50 Hz 220 v ■^> 4 : J^i« 

' 50 n Aij* a 5-.jUuj 0.28 H <^l ill" <>bu> OI» j. ^tjsll 

■I 397.8 mFAjxu, 


Xl = 2n f L = (27 t)(50) (0.28) = 87.96 Q 

Y _ 1 _ ( _ o Q 

C “ 2lt f C “ 2lt (50) (397.8X10 -6 ) 

z = V« 2 + (x l - X c ) 2 

Z = V(50) 2 + (87. 96 - 8 ) 2 = 94.3 O 


. Z S>!j 2I -1 
V = 220 V 
f = 60 Hz 
L = 0.28 H 
R = 10 Q 
C = 397.8 jliF 
Z = ? 


. s ji\4L jUll 4JUAJI S.iA!t -2 


V = I z 
220 = I (94.3) 
I = 2.33 A 


. Jjj* -3 


tan 4> = 
0- 57° 


x L - x ( 

R 


87.96-8 

50 


= 1.59 


jUJ! 


. 4_4j11a]| <J&jia JjS -4 


V R = I R = (2.33) (50) = 116.5 V 


. J±*l\ LiLxJl a Ojj ^faJl Jjfl -5 


V L = I X L = (2.33) (87.96) = 204.95 V 


. ciiilA]) Jijia ^ JjS -6 


V c = I X c = (2.33) (8) = 18.64 V 
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(Jaju Axl^> ^ 


j£u*S! uLjLuiL i ■ ■■ * » JLU 

<jL> UIc JALJI 

Vrim = 50 V ,„, R = 12 Q 
X c = 5£2 „„ X L = 14 £1 
f = 50 Hz 

: yL L« 51S uu&t 

z = V« 2 + (x l - x c ) 2 

Z = V(12) 2 + (14- 5 ) 2 = 15 Q 

( jWtfl ) JS) S ^ SjUIl jUIl -2 

V = I z 
50 = I (15) 

I = 3.33 A 



6. , ., .-V tl ftf |j£ Jbk ,j\ -3 

Vi =V R = I R = (3.33) (12) = 40 V 
V 2 =V L = I X L = (3.33) (5) = 16.66 V 
V 3 =V C = I X c = (3.33) (14) = 46.66 V 

v 4 =V RC = jv 2 R + V 2 c = V40 2 + 46. 66 2 = 43.3 V 


V 5 = y LC = | V L - V c | = |46. 66 - 16. 66| = 30 V 


tan 4> = 
0 = 36° 



75 


li 


46. 66-16.66 
40 


0.75 


. Jjj* -4 


jiui) ±fci\ 


At 

■ ii 


(Jaju ^ 


uajIaU Ajjx^I 4_4j11a]| Lfa& £j£j O^J R,L,C ^ 

. JbJl uiUlf AjIsJ! 4juUA\ 

: <A^J 

Xl = X c 


z = V« 2 + (x l - x c ) 2 =r 

; uA^ll SjjU o^-iLual 

. MjjJUdJl 4 juIaa]| ^ jLuuj MjuL&ail -X 

A-4jli^ Jfli ^A j . iaAS 4_L4jVl A^jIAa]| ji ±La ^ jLuij 4ul£ij djjjjJi 4_4jULa -2 

. jj£j Ulk jaj 4^Ulbj , SjjliH 

. *ji\ll\ ^ (jjuA i jA\ jlnll dAuil jj£I <_yA O^jil jbj dAui -3 
. 4_4jll4i! 4^ ^aJI (JJ^ S>i!^l ^ 4^1 ^aJI -4 

Vl = Vc 

V = Jv 2 + (V L - V c ) 2 = Vr 

. jjlal) 4 ^a SjjUI 4 ^i jlul! j ^aJI -5 

0 = zero 

<A Jj-ajJt 4^il JJjj JJ*J Jjjia (jP 4^jll 6>Sb 4^il - 

^Umui) (jS-ajj 9 MjuIaaI) ^4 MjuIaaI) g jLuuj tjuaua JJjj 

: cA ^ ^ 

X L = X C 


2ti f L = 


2n f C 


2 _ 1 


/o = 


fo = 


4n 2 L C 
1 


2 WLC 
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(JAJU ^ 


: Sjjliij ^ jlal\ jlull j*& j JJjj ^ 




• tliUa^La 

i J -*4^ ^ -1 

uj Jiui . jUll\ ifr±l\ Jj^u c^jll (> j£i JJjj lip -2 
£ Jiui . jUIl <jp ±$*A\ jlljj c^jll (> JS! lip -3 





J^U-a Ai /^A-'i iL Lila j X lif Ajx^ ' «*** ,j-a AiJj*a /Jijj S jiU — JlLa 
- ^ " 55 

220 V jjjla j^aaj <Looa 60 a A*j&« j 70 mH 

o^jii ^ jUii Aiuiii SAiii -v jsia _i c^i 


fo = 


2nVLC 


2 71 (70X10- 3 )(1X10~ 6 ) 


K 


fo = 601.55 Hz 

V = IR 
220 = I (60) 

I = 3.66 A 

77 


C = 1 |liF 
L = 70 mH 
R = 60 Q 
V = 220 V 

fo = ? 

I = ? 


(Jaju ^ 


r ^ 

AJ (Jsl (jj il i aIa j 2 JLI A^jlwj ' £ja AjLSj^ JIjj SjjU ; — jLLa 

64 

A-4jAil j JJjIa A-LdJ4 50fl A^jjIIa j 120 mH ^ 

CfcR^t JJjj jljLi -i : uiwAj 311 V *4^ cr^ axii 

AJIa (jk jLu]| dXuJ A.4^11 -lj 

f 1 1 

2 nA/L C 2nJ (l20X10 -3 )( 2X10“ 6 ) 

fo = 325 Hz 

V max — Imax R 

311 = I (50) 

I = 6.22 A 

C = 2 jiF 

L = 120 mH 

R = 50O 

V max = 311 V 

fo = ? 

I —9 

imax — • 

jj'f J cIlX J^lx4 Aj (Jkj ; - LAIa J ' a ^ AaIja f \\ JJ Sj-ib — Jll® 

" 56 

j 20 V J& Alua ja 150 O <4jtla j 20 mH 

; <-UM*l, fo = 796 Hz iSJ^ 

. £ylj\ 4JU ^ ci^l ^jlui j\Aa -i 

. AjU ^ ^bj^l jb^ JUIII jIAaII -uj 

2 nVL C 

796- , - 

2 n J(20X10- 3 )C 

C = 1.99 X 10 6 F 

L = 20 mH 

R = 150O 

V = 20 V 
fo = 796 Hz 

C = ? 

I = ? 

V = I R 

20 = I (150) 

I = 0.133 A 


V 

oo 

A 


(Jaju ^ 


ciiaj 100ft u Alj * a iajlla <> £x$£Z ^jIa jL£ S>b : — 

64 

JJji* jbj J1^4J 14^F AiLyi Li^l4 J 0.52 H <£&\ >J&* J4bu ^ 

: ukja! 6JJjj jj*j ^ f&aJtti 0 I 4 J j 100V 

^ iaJl uolftii 4 juLa1] AjjLula uiLaJl MjuLxa ^£J jL ii) JJjj -X 

Uj^aU^ (j^a j£ (jjj Jlxiij Jjjfi j Sjjjil! ^ 4jtxill jt 4B 3-lJu -2 


^ _ * f 

0 2 nVTc 2 nV(0.5)(14X10- 6 ) 

fo = 60.2 Hz 


V = IR 
100 = I (100) 

1 = 1 A 

V R = 100 V 

X L = 2n f L = (2;r)(60.2) (0.5) = 189.1 ft 

V L = I L Xl = (1) (189.1) = 189.1 V 
V c = V L = 189.1 V 


R 

L 

C 

V 


100 ft 
0.5 H 
14 fiiF 
100 V 


fo = ? 

T -9 

imax — • 

Vr = ? 
Vl = ? 
V c = ? 
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(Jaju ^ / ^lbc.1 


j 220 V JjZU ji^a &a cjjSjj aj±A jb j Sjib : — JIIa 

64 

^ ^ lil* j 50 jiF Aiu. <JSi« J- <^1 jsll ^ Jyai 200/7T Hz »■«> 

<ulSil -l ; i .k i i-y ! 100 mH jJ' 
uuL»l\ JUilt JfsJt Jji -3 5 (J SjUl jU13l Sii -2 

(j^ij *UIa 5 Jxij j JjSfi 1 ^'<aU ^ Jjj j ^ jl| ufljS-ail Ajlui -4 


200 , 


X L = 2;r f L = (2 tt)( — ) (100X10 3 ) = 40 0 

n 


x c = 


2 IT f C 2 it (2jp) (50X10- 6 ) 


= 50 0 


Z = |X L - x c | = |40 - 50 | = 10 O 


V = IZ 
220 = I (10) 

I = 22 A 

V c = I X c = (22) (50) = 1100 V 


X L = Xc 
X c = 40 O 

Xc = 7"77 === 

2n f C 

C = 6.25X10' 5 F 


=>40 = 


2 TT (^) C 

v n y 


V = 100 V 

f = ^Hz 

C = 50 jliF 
L = 100 mH 
Z = ? 

I = ? 

Vc = ? 

C = ? 
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r 


• «lUIt 


<& 


cP ^ 


HI - 1] 


I liU y^SJI JjjuO<u)I 

: £t Jjj Igtu^ jJ 4 aj.J uiuA Jlj^l ^uij 

: LJ%uS j^ail -X 

Jaaj diA 9 OjjM 1 , 2,3 ^ Jti\ bil jliil ^ 

( ojjjII ) 4_a>« ljUjj! Jl Jjajj J jIjiLduVI 4JU ^1 S& 

Jj^aj^j l^J bu» 4ijaJl $ja CjUjjjSJ) ( ^k- SjUII £l£ <^UJbj 

SlA Sj^-aj 

: Jjij^l -2 

, L)JJ^' 5,6,7 V l^JJJ j^aUxil ^ J , biijtiVI ^ 

Jl Jjajjj , jlj^l^H 4 JIa Jl ljUjj!£]V! Ljb*u£j ^1 Jjj»j diA 

J«ajj V JUlbj 4ijaJl $ ja. CjUjjj£]| ( ^k- V <^UIbj ? 4JU« CjUjjI 

( JJ 1 ^ UJ^ ) 


; lj!^Lu2 ijaI) dlxuil -3 


Jl Jaaj £ia 9 LjUjjjill 4 LJ <^jjjj£JVI ^1 j^aUxi! ^ 

t glu^ jj 4 a jJ laIaj J baljjL (jjjUl 4 a^Iuij iajljj ^ Jj^l 


. SjljAil 4 ajJ uttllL 
. 4^AfiAlAil S jl jaSI CjIajJ ^ Jjl jx£ Ij^il dUwl J^axj - 

. 4xijj*al! djl jaII ljIajJ (jk lj^Lu 2 j^£ dbJuj J-axj - 

• <jA 4 xj!jII 4£- j^aaI) j^UC' - 

Ge , si u A'l 1 '"' 1 
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J 


Jjjj ,^4*^4 / 


: MiUall Cjlilkj 

, UljjL 4 ajUaK]| KjIjjJ! cfej^a CP Lg-ba*j £a ^jj 

La CjJ^ iIAjj I ula]! duA 9 (JjUjjKibU Ailkl! ljLjIuia q JikU Cj^jj 

. AiUai) LjliOaj ui jsu 

; MiUajj LjliUaj p I jj) 

: jal^l jlK; -l 

j£du U»a AlUail ljL jI uia £_ dij^ < L ^ jSli lj JjUaj Luuj 

. j£\Sj11\ Jllaj 

: Jllaj -2 

LutA (JA \ AiUfl LjUjluiA (J. I <J_,i J. Ljj^i <3 ' JjUsL Li 

: L JJXAJ . ci^aj^l CP jA j . jSll^l 

. jUIi J^a>« SjUI! ^ UUjjj£]| |J| _ 

. ^J4^l jt£U JjU SjUJI (jj£j c^UjjKJVI <> JU Jj^jaII Jliaj q\S IjI - 


( d d . jailt 4iUa ) MiUall S ^ -3 

jUaj j Jllaj £jj jSj j 4 j3 UUjjK&I J jVUn (jIIa jA 
Cp cji «*jV jUaj Jlkj £>* J&U ^ j 

. SjjK^l MiUall Sjai] ^jU*a &UaJl 

jUaj <> ljU jjKIVI JISSjI Jt^ai UK $ jjK Al\±l\ $ jai £l£ UK jUlbj . 
JL&) Jt^ai UK JS) Ailiall $ jai Cut* UK J , uju^ai Jj^a j^) JlKj ^1] 

Jfy.i jUaj jllaj <> ljUjjKIVI 
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r * . 

I 4 I 4ajJ uiua 


Jl ja!I fiwii oJlftl <^u 4ilUl uliOu f.y±<jS- 


: b%ua -1 

J^lJj dbA oi , jdlldl JjUaL Muala jdl JjUaj <jj£j <^1 <^1 Jl j-dl ^ 


. jbd ^ jbb Sjjlaa^il MiUdl Sjai JjSjj , o^Uadl ££ 

bUjjj^IVl (jli J^Hadl jL*al\ JjjS $ Jbil SjIja 4a jJ £Sj JjP ^JUlbj 

^JUlbj Jj^ jdl JjUaj ^1 JiUjj AjfllS 4iUa jflbUl JjUaj ^ $Jj^ja!1 

. jbdl SjIaII J^»*j 


: JjM -2 

Mills ^ J 12 ev J 4 ev Sjjlaa*dl 4iUdl Sjai gbul JjSj <^1 Jlj^Il <^A 

jUaj (> Jaill (jjj^i^l fcjkluu V Jblbj ? ^jjj^I^l <^1 iiuidb IJa 4db 
tbUjjj£l]j Jj^ajdl jUaj (jjij ^bibj 9 Jj^ajdl JjUaj <^1 jfltSdl 

. jUIi JjU£ dJldl J-axjj 


; Cj!^Lu 2 jdl & bull -3 

j jiua (> jjSI ) Jaujjl a I 4 J SjjlaauJl 4iUdl Sjai gbbl t^l 4 >dl ^ 

JjUaj (jA ji^il j L^jLuu£ 1 (jjjii£iVl ^Jaluu 4 JJj*-a AiUa j 9 ( 4 6V (J-® ci^i 

. 4jJbdl $ jl j^l 4 a jJ ±£* jdl JjUaj ^1 jSbdl 






r 


. IJ-oli dbJui 


iiAALdUj iajjjj ^ JjAii! ^ 1 \ JjAi ^ j 9 AxjIjII j^aUc- ^ 



SjjLII <3 jI*j Vj JaHa <£ jjLI! fUJI c 3^^' jiuall SjIja AajJ ^ - 

. J-fAl Jjl*£ dJUil Ja*j ^Ulb J 4£jaJ) DJA LjUjjjiil J& 


<J*XJ (J* 4ijxil d jl JA ^1 fijjLI) S jl JA jij lip - 

£jj2£lV! Ik djjj j <SjaJl ja jjjjill Ik CP £iLj 9 gjjLl 1 kjljj 

t-^j j £jjj£tyl (> ^ J^j , ( ) Sjai A21a SjjLI I ^ 4*3 j^» 

. jtull J^3 >a£ SjjLil jl*SJ , djjLU J^aj^l ^ 
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J 


. A u»l\ C£LaIa uj ijjajll j ja!) OjJ^y £}* ^ LT Aui 4 - 

JJ^ J * ^ JJ J"* >i Sjl jaJI ^Aj-i jijj - 

£>uiajj ^jJUib j ( ^ uA\ C^LuIa Jbjj ) jj£) ljjIj j^iaj j jj£I <-iUjjj£II 

. U-a^l 

tgjli Aijxil 3 jl ja 4ajJ aIp jUili AjaIII d jjLI) Jj^ jj ^jp - 

JIaaII (JjS 1x 4 dUj) ^ ljUjjj£]V1 ^jaIj £ua. J-^ 

cr}J$Z jb2 ^JJ bu» &UjI ^ uJjSjl! ‘iljauj j 

jt^l d U2j J 9 ujj^j Alj^l Aj^\ju* 5 jaJ! CjU jj^vt 4 £ja £l iaA!>U . 
. SjjJjII ^ c-ijSjJ) 4£ja dUjj 2^ (J^ tr^^uflVI 


( uj ) JiuJlj ? Jjlkai) jluall 4 aj.J ^ 4jAj J*ajj» 4 aw 3 jjL JIaj ( j ) Jiwull - 

4ijxil SjIja 4aj.J ^ 4jAj J*ajj» 4 aj SjjL JIaj 





■ 1 

t Si t 


i Si V * 

^#_, ■*- / 
,■■'■ -v c: — V 



t Si (;Si(i 

Si \ 

{ Si [;. Si 0 Si } 



"■fj i’^-- - -" -■ __ y 1 

4 si } 


* Si V 

\ 

■ h*h- 

(^) 



. UJjSjij JJxi JjluLA 3 jaJ) CjUjjj£IVI <jj£j Ajilil SjjLII ^ - 

ni = Pi 

UJj£jit J S JaI) CiUjjjSJSH j jLutA A iA Ull\ LJ^IaJ (a5 KIl JJxij ^j£j J 

ni + Pi 

4a j-J .ifc-1.2xl0 10 / cm 3 <>» 4xloi& ^ 

££U*1 ^ JJxil > U , 4jJl*]| S jl jaJI 

4iA^II ££Ua = ni + Pi = 1.2xl0 10 + 1.2xl0 10 Pi = 1.2X10 10 
4 JauJ1 <1£UIa = 2.4x1 0 10 / cm 3 


J^jjj 4 aui SjUaII 
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Jj dJ Aa*\A / 


• 4-axia^ll ijaSI dLuii 

< _ r ^jLkil (jk (JjUjjjiiV! £)* 1 A tgJ (j j^l j-uatiC' 4ibbt jA 

• Sj-ila dJbj ^ ^ALujj l aa 

l A 4x1 za!\ oUSj (jA q\£-jj pjadsul] ^ujj - 

N- Type < 0-® 4^ -l 

( Cij jlflV 1 A ^<a1-vU 4^, j^aUau 4J&1SI J^j^l AaJ* $ jjL jaj 

( ^ijj t^JLa ^Ulbj , i^i ^ CjUjjjiil ( ^k- ^ jiaJ <^)j 

ja <jju»laJ! Jsl& ULj A^ui ljIjJ A^bduj iajljj JjjS 

Ajjjf^l oal jaJl t >*<Vn j J^j^l JjUaj <^1 (> 

. *>jM 




^Loj ' ^ ■ iaj S jJ j£ (jV A^jLoil d jliL AiLux&il A * u \\ A& ja£&*a1\ $ jJ ^uu - 
SjjLII ^ 4 V\ < «1 I Ci!>UU JJP jU ^Ulbj . iSjaJl ja. jjj^l S jjLIl 

^JUIl (jjjUij ^l^luib AjLui^ 

Nd + ni + Pi 

Ail , u3a]| 5 A&j^^&II uj)jj JJC- =====> AJ (jju] 

ASjaJ! CiU jj£&\ J-ifr 

A^JUll Cjljiil JJC- 

j SjaJ! cjUjjjIIVI ^ Ajj^SH 4-boii) cj!^UIa ^j£j N- Type SjjLJ! ^ - 

. cj A_iIiV^ AJaASI 
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J 


r ^ 

4JjU1a SjjLII (j\ VI N-Type 1 ^ £ 3^4 SjjLil a^ajujj <J^ - 

. ljUjjjjJI ^lxl (£j\j^A SjjUI ^ ljUjjj£JVI J4C- oV , tujf* 

: N-Type SjjLJI <> - 

As - Si hjk -1 

p jjiujja - Ge S jjIj -2 

v c^l f. j^Laj^J) ji : ^ 

uW 1-^ jj^*ill cjljj 4> 7.2xl0 18 / cm 3 

/J& /A ja^j 4_i£iil a i jajLaj^JI Sj aL 

Sjljki) 4 jj 2.4xl0 13 /cm 3 

# A uA\ CjV-aI^I ^ ;J£il «J3cII uiu*/l 

Nd = 7.2xl0 18 /cm 3 
Pi = 2.4X10 13 /cm 3 



6 c 


N 



Ca rb on 

2j&2 


Nitrogen 

1,251 





14 * 

Si 


Q. 



Silicon 

2 33 


Phosphorus 

132 





Ge 


33 

As 



Germanium 

532 


Arsenic 

5.72 





N d + ni + Pi = 2.4X10 13 + 2.4X10 13 + 7.2X10 18 = 7.200048X10 18 /cm 3 




♦ 1 
15 j , OJ^ 4 100 A ^* i dS3*>4 — cP-a 

AA& Jb U 9 ^ CjUjj^II 5 J& ^jaaj S^U (JA SjJ £jaL» 

. 3 jLa 2 i Sjj^j-aii s j^ji ujU jjiivi 


SjaJ) UjUjj^VI a* = Nd = 15xl0 5 6 * * * * 


Nd = 15xl0 6 
>jaJ 1 CjUjjjSJVI = ? 


<_ 5 JC' ^ j^j < _ 5 lj J-ua i Aa^ui Aa^uJI ljV-aIa J.JC- jA La — JIIa 

7 3 


5 ^ ^ jaaj SjU <> Sjj 6.2xl0 20 /cm 3 ^ ^ ^ 1^1 1.4xl0 14 /cm 3 

. J*s>aJ) <Uui J 9 45^jLaJl t$£V£ ^ CjUjja^I 

Pi = 1.4xl0 14 


4^1 Uj!1aU = Nd + Pi + ni 

^bu^j = 6.2x10 20 + 1.4x10 14 + 1.4xl0 14 

a^1\ c^LU = 6.2000028 xlO 20 


N d = 6.2xl0 20 

Cj!>Ua = ? 



3 



Jj dJ Aa*\A / 


P - Type : £j^l <> J^ajAll A^ -2 

^!j ( <-j|j!S ) a\\ j-uaUxj AjaIII AjJu dj^L ^jx jaj -lie- 

Cj^Ij ^wuj IgJli ^JUlLj ^ LgJ jalSHll jj 1ul 4 ^ (ij^j < _ r lc> jjhj 

SjJ ^ jj) jll £jjj£lVl cAy LaLj A^uu Ljjjj J-4 Aj^AbdUj LjIjj 

£)jjj£lVl I^A <uu 9 Ajj^jII Sjil! ^4 Aj^I U Aj-aAluu AJxjIj UJ^jV 11 ^ 

o^iVn j ljj&1\ AJx^Ijj is ij^SA\ J^aj2Jl >jj j USj 



* Si 


* Si M B i j Si f 

J*w *<. * 

■*■ / - \ ■ ♦■■ 

* Si * 


^Iaj ' it uoH ojJ j£ <jV AL£1 aII SjllL AiLuxoil AiUl^ll 4£>ja^a1\ $j3 
AjLui^ djjLij ^ Ai^-uJ) Cj^Lal^i ,jU ^JUIbj . li^lj L£j djjLIl 

^iUll £)jjUa]! ^l^lguL 

N a + ni + Pi 


^ AiLuxftil 3 Ac utjj jjc =====> 4 J <J*A 

(_JJ^| JJ£, 

A LsHal\ Cjljiil 

j Ajjj^VI a W^tll (jj£j p. Type S jjLil - 

. $ jaJI CjU jj^V) ^ AJ&! ! 
A-IjUIa SjjLI) £l VI P-Type SjjLII Ajau£ <>» ^ jll - 

. CiUjjjjJI jjxS SjjIJI ^ ljUjjj^VI jV , Ujj4^ 
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’ B 

Boron 

234 


c 

Carbon 

2 £2 



"Al 

Aluminum 

2.70 


14 * 

Si 

Silicon 

2.33 



<3a 

Gallium 

5«91 


<3e 

Germanium 

531 


: P-Type SjjLJ) 0* - 
B l - Si hj^i -1 

Ga - Ge * JJ^ -2 


lj , Ul 1.4xl0 14 /cm 3 ^ ^ — J^» 

“ ** 73 

laj 9 4 <1£UIa J-IC- jA La 9 ljU <2j^j S jJ 8xl0 20 /cm 3 

. A^LU gjJ 


^bu^j uj'UU = Na + Pi + ni 

^bu^j b£LU = 8 x10 20 + 1.4x10 14 + 1.4xl0 14 


Pi = 1 . 4 xl 0 14 
Na = 8 xl 0 20 
4,W^I Cj!laU = ? 


fcaJM ctfUU = 8.0000028 xlO 20 


p - type &* * 



V 


: Diode ^-ull 4 l^jil 


(jA J-ua ja 4 j*uu ^aola c-^LuJj £ jUl qa J-ua ij-a Aj^ui <j-a AjjUjII 4 J-ua <jj£jj 

^bi-i J*i c> SjUj jU^jliJ! ^ Kk«l l ^^Uaj j 9 £jjJI 



N 


: 4_uj$UI SjjUI ^ U jaj - 



tjl\ N SjjLi) (> ljUjjj^SU JUjjI tij^j 9 N SjjMj p SjjIJI J j^ajj &> - 
^jj UHp j 9 N SjjLJI P Zjj L l\ & a Ljj&ll JUjjI d]i£j 9 p SjjLIl 

4Jlkia ^ ; *1 ^ ( jic- 4 WuiM Cj^LaL^ ^ja <LiSIa 4j&jala JLuuj ? us jjafUtj <1 Ajjjj£JVI 
• JLwJL ^-Jaj-a La£ ( ^ uflj^lLujVl j^uii 



N SjjbJl P S jjIJl <^il n SjjLJ) 4> LjUjjjiiV) Jiiii - 

Ailala <^U ^ UL 4JU P SjjLII jlj^j j , 4iaui]) 

SjjLll £> a Ei isiJi^ ^iiaUl Jib L 2 lL j Vi Ifc. Jjfl LiljUwVI 

(jM Jj^ajM liP j , ( 4 Wuil t 4JU« ) p SjjLi) ( 4 W^il t ) N 

^ jIjaIuiVi (> 4 w^ii i c£>uu (tiAj ju^i oii 

. tojj^l to <W 




Jj dJ Aa*\A / 


Vi 

Ei 

d 


. ^IJ^LuAj Jjjliil wT ijla (JJJ Jjjfl UjLu^i - 

Vi = Ei d 

tilJjluiVI AikL» (jijla (jjj J^aJ) Jjfl —————> y Cjlja 

■Jjjhi! jiu c^j^i JIaaIi =====> V/M 

' A aU< a ^LujjI =====> jy/J jla 

. 4 ‘LajUi* Jbjj ciljjlyuVI A^zIa aA* i SjLjj - 


: ^>Un jbaAl -1 


uilLwiIl t-JaMj N Sjjlill j 4gjUaJJ uiajaSI gJaj&Jb P djjLIl Jj^jj 

JU-aI) dUj| (jjlj , (^UVl jbaJVb l^A cr *^ u 9 MjjUaJJ 

4 ^ J Ei„ gnO*^ JM* O-^ ( ^ijM ) E ex gr*J^' 

jLj jjj^» ^1 <ili3 JIL j IqIaam g>* JiL Lu» 9 ciljibuVI 

. J-aj^ <^Wj - 

CjUjjj£]VI gjjaSU-4 P 4gA>4l) ajjLIl ^ ^J&1\ 4£j*. jS - 

. N SjjLII J 

dUjV (j*S\aa j 4£ja> dUj| jA ^!ilkuaV! jbll) dUj| - 

. cbUjj^VI 
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; ^&d) jUaAt -2 

uJaiiL ]\ d jjLIl j Ajjliaji] c-aILuJI l-iLaIIj p $ jjLI) 

Jla^l 9 JjWajSlI I^A , AjjUa^lI 

J E in ^UJ <*J4^ JM' ^ O*^ ( i*jM ) Eex 

^1 <£Uj cs-Jjjj l^ldjlld Jjjj J &a Jjjj bu» 9 LiljUwVl 4ikL» 

jbaJVI jbj I.4 uLxJa jLj *Uj1uAj $>UI ^ jbj jjj^ 





: JjjI^I S>b j jb^l 8*i u£ 

A 
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A 



jLuIl jj (J& Jaju duAj 9 ^HLa£ AjjUa]) ^i^Luu - j 

UHc- Jjl*£ ci^ J cr«^VI jbaJVI Aljjlaj J^ajJ 

4^-^aJl jUaJVI J*-ajJ 


; jtult -2 

JjVl Sjj^l LAuaj ^ j) ia^U 9 JJjia jbj SjjU ^ J^ajJ 

jlul] J^aj^£ iS^xA ^Ui\ jltaJVI J-^aj ^ (jj^ JJjIaII jtull 

^UJL j <UUjI jb^l <j-£*j <> cr^t <-«^j ^ - 

jlull JjUS c^^Wj , c r^* -^ £*aj ^ 4js»^ L)J% 

. JJjIaI! jLlll Jaj&£ 4-a, ja!) t ^Jc- ^jUlbj - 



1 . 1 ^ >ii jliLa j 0.4 mm cil jlL-uVl aa^Ia ^Luul <j^ ^ 

. a^j\ai\ 4iuaj]i ^ ji^aIi j!jL» ja u o.6 y 

Vi = 0.6 V 
d = 0.4 mm 
Ei =? 


L 93 


Vi = Ei d 

0 4 

0.6 = Ei (-^-) 

v ioo(r 

Ei = 1500 V/M 


A 


,u\4 / 


r 




S 2 - t] <£j^Jc^t 


dlxuil £>* ^2ad Cj^j jtuaSJI £J* 4ajU <Lj^j Al^j ^ S jbc- 

. A-axLuall 

: shA> 

• ( _ r L La£ < _ r xuuj ££L^j*oi) dlxui! (j-® £^3 <ij^j {ja jjluujjjjUli (JjSjj 






1 / 


^ ^ ~7*~ ~ F | 


E^yi-i 

(> Jai '. jS« .. i j t-iil>i 4 j«u tJeA ^S. -iaj JA J uijlall yjjjlj <£ (jA 
Sj^S ^A j5£t j 4«4jULa j 9 S^pIaII (jA j=£ j 


j 4-4jlL» ^A jjSj j t^judu jSj j 9 


: B SJfrlfll -2 

c-Aj|^ui <^A j SjjLII ^ 

J^jj f+fii 


: C -3 

CjC-UJI (j»4 JS! j dJ&lj&it (j^ 1 S uiil ijduJI AxuJ 9 ^ jxSH AjIjLI! djjLil <jA 

, 4ia^ ia l^lajlLi j ? IIa^u ^A j£\ j 9 

O* 9- \j*\ S-uSjS tfuu 


C > E > B 

A£LxwJj 

E > C > B 

^jxlajdl - ujjljJoil 

E > C > B 


B > C > E 

A-ajULail 


li 94 


,u\4 / 


r ^ 

: jjldujjtjji) pjjjl 



j Cj^LdL^ jJu f UjIuAj (jlC - ^ \ g * A\ (jk jjlyuJjljUll J \a£> AJjjL - 

. O-iISxjI j jl£l\ ujUmJ) 

. C CP E ^ - 

• jjluujj|j3l| CjLaI^IuiI - 

J S j$a! ^ 9 SjJAll j ^aJl j^Sj ^ 


. S^lj S>U o-ul j £jj>U J^ufljJ <> 

: jjiuiJjljill J^ajul Jjla tUfc - 
4£ jIIaII detail <LjIa -1 
tiSjluuil di&Ll) Aijjla -2 
. ^jIulaII £-aa-a]) Aijjla -3 
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J 


B 


,u\4 / 


; 4JLjlaj jjlm jjlj^il J^uajj 

C> £j£jj j djluw» d^UI! £j£j diAj £Ljjj).a]! JjWajJ 


Jliail Sjjb tf AuiS <==== tij&UIl j Sjib -1 

^jIaII S jib (ar Auij <==== j ^..aa.a.II S jib -2 

LlaLa) jj <=== dJ&t&I! _ di&Lil <luaj <jj£i _ 
. t u«te ^Llu2 jj <=== dJC'HIl — ^a^aII 4-L^j <jj£j - 


NPN 


PNP 





LJ^ ,J-A ^A*S A^ J di&Ull (jj£j 

jjIuiJjIjjII Jib jUjII oUjI Jj£j 

d^LII 4 > 

( dUJ! (>» £-ua>A ) 


L-il J ^A^a1\ j d^UIi jjSkJ - 

jjIuiJjIjjII Jib jUjII oUjI Jj£j - 
t&m <> 

( u\W dl^jl (^a ) 




; 4 Ljla 

jaJ 4 ajj I e d^bll jb J (jU <iljluuk^ tbc-LII Ajbjlaj JjIjSII -ik 

: bul J (jj% di^j , AJxll J&uaj jlu VI I B S JpU]| <> £jau V j I c J^JI 


Ie = Ib + Ic 


uiajj ^ Jjjj , I B SjpUII jUj jjj£ jjIjj I c j-a^a]| jU jl tujUSil <> j+HJ 

. j^l jlu utij2 ^t Sjettll jU 

p : j^iiil Jalxa 


jl J^a^aII jtu JbJjl ^1 I4. ali bi jl S^liil jbj JbJjl jjj AajIaJI Afuull 

Ij^UaJ) 

Ic 

»-c 

JaIaa (jl bub Sill 9 S^&U&il jbj jA jj£I ^ a a. 4-1 1 jbj (jl JaJ ^Jblbj - 

. J^ljll jA ja£I bub jaaSSII 

• Ajibij AlfeUib jtull uu£ jIjAa t—iLu*^ jLaj tiHi£ - 

Ic 

a = — 

Ie 

uiu*& jIJjLa (jl bub 9 iaAuu j\±1ai di&bl! jbj jA Jfll ^aaa-II jLu (jl buj - 

# ifiAuU j|j$AJ ^A^a^Jl i^l jil (j A Jil jLiiil 
. djc-bil jlui (| jUaa bjjSj 2 ^aJ 1 jbj (jj£j <ilbi - 
. (jjjbj j;U 4-UJU La$jV b^ (>uJ a jlull L^S J p JjUUil JaIxa - 

. jLu]| uiuuS Aauu j jjaSaJI JaIxa (jAJ AlfeUil - 


a = 


P 

P+1 
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■ 




JiJ ,u\4 / 


ls* 60X10" 6 SjpIUI jU Sid j 6xl0" 3 A J-fi Sid jJLj : — Jli» 

w 83 

J-abua -X uu^l 5 t^jlda]) d^P Lit MJLjIaj J^a, 4 jjIuijjIjj 

. dipUl jLj Sid -2 

Ic = 6X10 3 A 
Ib = 60X10 6 A 


Ir 6X10 -3 . 

p = -= . = 100 


I B 60X10 -6 
Ie = Ib + Ic = 6X10' 3 +60X10' 6 = 0000606 A 


p = ? 

Ie = ? 


jlii i±ut , u&UI iiijlaj J*al« NPN : o* 4 ^' — J & 4 

83 

i 63 jiA SjfrUlt jlu j 2.5X10’ 3 A 

jjjSjJI -2 £4 .xl jUuSii-l 


UiujUjii ^4 1x4 .3 

Ie = Ib + Ic 

2.563X10 3 = 63X10 6 + I c 
Ic = 2.5X10' 3 A 

I C _ 2.5X10- 3 _ 

p " i; - iiHF« - 39 - 68 


a 


_ Jc __ 


2.5X10 -3 


I E 2.5X10-3 


= 0.975 


Ie = 2.563X10 3 A 
Ib = 63 \iA 
Ic = ? 

P = ? 

a = ? 


ft d'x a \\ jL 1 Sid t) tiljldt&il dipuii MJLjiaj J * o!a — Jtl* 

83 


LM *“>0 ^ 4 1 X 4 -1 


Ie = Ib + Ic 

Ie = 30X10 6 + 3X10 3 

Ie = 3.03X10' 3 A 


L 


P = r = 


a = — = 


98 


Ic 

Ib 

Ic 

Ie 


3X10 3 = 100 

30X10~ 6 

3X10 " 3 3 = 0.99 

3.03X10" 3 


30 jiA SjpUil jLj j 3 mA 

J^lx.4 -2 diPUil jLj Sid -1 


Ic = 3 mA 
Ib = 30 nA 
Ie = ? 

p=? 

«=? 


,u \4 / jIjsA 


, US jjImijjIjj : — Jtl a 

84 

J £j^A\ jU uiwaI 100 j)iU 

S^UIIjLj jjii* ^ISlJld^UI 

0 mA , 1 mA , 5 mA 
p = 100 
Ic = ? 

Ie = ? 


Ib 

Ic — P Ib = 100 Ib 

Ie = Ib + Ic 

0 mA 

0 

0mA 

1 mA 

100 mA 

101mA 

5 mA 

500 mA 

505 m A 


, C _k- 

r*£ 

+ £ v 

j 1 * ’** i, 

3 NPN 

TH + 

v - 
v cc ^ 


4- 



JiwJL US jjIuijjIjj ^ JIIa 

Lj^ogA 9 100 jliUj 9 

jlu £lS |jj 9 dj^LII j j-a^aI I jlu -1 

10 mA Sjc-UII 

# uiuiUSll J^abua -2 


Ic = P Ib = 100 (10X10 3 ) = 1 A 
Ie = Ib + Ic = 10X10 3 + 1 = 1.01 A 


p = 100 
Ic = ? 

Ie = ? 

Ib = 10 mA 

a = ? 


: csk jUfl j AibUif grUUml ^jSaj 


l c 

a Ie 


PI B 


P I_B 

Ic + Ib PIb+Ib 

a = p 


L 


P+1 


99 


JjUj / lllcj 




s-a 


S “O — 


■*» 




: $ jlll fr^Ul 

J Sjiil j£*U Uljj^-U 4^- j^a-4 jjuaxll j* ( ^k- fUlxll j^aj 
: ^ US jj^axll >4 J& £jUill SiA Ljjjkj j 

: fljSlb gr^jAj -l 

juA jjii fij^i Ji v j Sjuii * ja> jx^i s jlii 0* j^i 

# SjUH j^ljl j Aid 

: Jjuiajla -2 

<1)1 J AJUu j jll J Aj^ja Ljllaal ^^Ic- ^ jIH djlll 0* Oj^jla 

jj tillil 9 ^ilaill Jib <-illl £jjjjS 9 A^ajd AllS Jib £jjjj AJLyill ljU^JuII 

. Aiolaill £4j^j 

: ■UAbj rA>^ -3 

Aaji^ ( Aia^Ul Aj^ja uUiua ^A j ) till Asull (j-d Jxui JjjSjJj Jjllal 

: <^LU laaVj <> 

cilj^ll ,jjJ till Ul au uy p&XA jtil _1 
till cjUjvua ,j-d Jjla jjp cil jail -2 
till lldiua <> lAa JJfl JJP JlUjl -3 

j S Sljl ^ S jbc- d j^ll oi J JJ^P J iSiIjaLuUI! SIa Jc- ftlj - 

. UUjjjSII Aia-ull AjaIUu iliUj-uia Lgija jjJj j Aia-ull A^a ,j-d 

: jjj -4 

Jja uiSIjSlI jjU US UljlAd ^ 6 1 Jill Jja> jjJj LjUjjiSlVI <1)1 jjj jjSpI 

. ij ^SjSll ^jjallb ^JjaUI iillll 9 <j-iAlull 

^liaJI JS^ll <^11 ljjSV I AjV jjj £Jja 1 AJUlt UluiljJ AUxluij . 

.Sjiil 


wioo 


J 


JjUj / aIacJ 


; fjJall 

9 £j\ aiua jl CA^ja ljjIS bl f j*2al| AjuJa jj^uiij ^ f I aIxJI uolill 
. l^J A^tla V Ja£ (jc- S jbc- ilA a j j 9 tg-l Ali£ V AiUa (j£ SjUc- 
Aaj^» <jfc Djb£ f >ial! <jl jjjA j Jj>-u£U j ^JjJ (j* jl£ (jlajjfll - 
yu^l\ AjAUlL* CjLaa^a jjc- SjLp f j^bll <jl (j^ajjfll L&Lj - 

O-a Ijl J-aaj * j*2alli ? f j^all AajjIaJI AajJall (jP jj^aj (jjllLI £*ajj - 

. ^aOru^il ljLL^ j AajaSI 

* A.iuajfl - 

JUjj L 4 . 1 I&) SjAll Jib La Ale- CjU^uJI (jl AjIi* da^£il f Ljdiil ljjIS 

ujlf'buuiVI <j-a J^U Joui jJu^2 ( SjAil Jib AiUail Cjbjlu^ (jjj ljUjjlSJVI 
AjjAsJI ujjUail £*a j)£ij # ( CjbJjoIl J ljI^j^JI jA^j ) Libia VI ^auij 
jj-a aJAA A ljLaS 3 Al^la ‘** <j dual jA^j ^1 LjlC'lxAuVl (jl b^ui£| 

. ( 6JAa-4 bib4 IJJ j j ) AlUall 


• (iljjb LjbJaj^ 

^ic- Jj jaAola JjUdu Jluu dJLftil j)-a (J^Iaj Vj '* *•;**' V AjpbuiVI AiUall -\ 

AaSJI jj CjU jjjill (^4 cl Lg-Jaxj (jc- ^ t^a* a j 4jubb Ailiall qa ljIa^j Sjj^ 


: Qj^jill AiUa 


. jliluLd A^Ijjj (jl (jlaj AfiUall (j-a jl^l 


dJJjj £4 bjjla ' A **»*» (jjjjiil AiUa -2 


E = h f = h 7 

A 


E 

AiUa 

> 

J 

Jj* 

h 

<iL£L AuL 
♦ ♦ 

> 

6.6xl0' 34 J.S 

f 

jjjji]! jjjj 

> 

Hz 

>J*A 

c 


> 

3xl0 8 m/s 

k 


> 

m 

«♦ 

>* 


L 


101 


JjUj 




. dJJjJ j jill AiUa QM A ua\\\ (jjijaii CJL j\SLa 

l AiUa — f j-uail ujLa£ 

<^A <GjIj dj^jj <^A j ? ljUjjjS j f jJall CjU£ jj JjliLl £jj£| 

I^j ^jajj £>i o*- 4 - 4 ^ (> 4c- J^i t^Aj c = 3x 10 8 m/s f ^c-j^ 

• 

• AjIUII Ai^Uil <j-a diAj Jjlall j (jjj Ai^Uij - 

c = Xf 


f 

jjjjii! jjjj 

> 

Hz 

>J*A 

c 

A£>^yai 

> 

3 xl 0 8 m/s 

X 

cr>J^I Jj^l 

> 

m 



Sjjil J^U CiUjjjSJVI JtHSI 4 aoH GjU I jjjiil Jlki S jL^j £| < jj1uuj) - 

4iUa]| Jjiil JaL d^j jSi 4ilL ^jiut4 4ilL ^jiut4 <> 

: AJUII AfcUJb s jAlt 4> daui^l QJJ Jill Ailia v Lua 



Ephoton — Ef Ei AE 


c 

Ephoton — h f = h — 


Ei 

AE 


(j jluiA^I 4iUa 
£jj AiUail ^ Jjill 


:> 

:> 

:> 

:> 


J 

J 

J 

J 


Jj* 

Jj* 

Jj* 

d» 


ik. 102 


(JjUJ 


I j J JjaJl S^j jk (JjjIja! 4iHka dlk - 


: O' ev 

1 ev = 1.6xl0' 19 J 

ey : ujj^V) 

. iv ^J1 jjfl cjg <Jx&\ j* 

cji 2.6 x10 15 Hz 4J ev tt: 

97 

6.6 x 10 34 J.s (S 


E = h f 

E = (6.6 x 10 34 ) (2.6 x 10 15 ) = 1.7 X 10 18 J 


„ 1.716 X10" 18 ... _-_ 

E = 1.6 X 10~ 19 = 10 - 725 eV 


E = ? ev 

h = 6.6 x 10 34 J.s 
f = 2.6 x 10 15 Hz 


8 


E 

E 


A&jui (jl Uk 0.6 \i m fi Oj3ji ; -^- Jll* 

6.6 x 10' 34 J.s <£ j 3 x 10 8 m/s c$ 

>u = 0.6 o m 


hj 

9 y 1 f|8 

(6.6 x 10 34 ) -^-r = 3.3 X 10 19 J 

v 7 0.6xl0 -6 


c = 3 x 10 8 m/s 
h = 6.6 x 10 34 J.s 
E = ? 


- 3.4 ev ^Ua (>» JL&j! 4-^nj (jjJjS diX-uj : — Jtla 

97 

djuiaii AiUa -1 • c-iua! . 13.6 ev AjiUa (j j lma 

djuldil (jjjjiJi jjjj -2 


Eph = Ef — Ei 

E ph = - 3.4 - (-13.6) = 10.2 ev 
E ph = 10.2 x 1.6x10 19 = 1.632x10 18 J 


E = h / 

1.632x10 18 = (6.6 x 10 34 ) / 
f = 2.47xl0 15 Hz 


Ei = - 3.4 ev 
Ei = - 13.6 ev 

Eph = ? 

f=? 

h = 6.6 x 10 34 J.s 


L 


103 


(JjUJ 


Al Ua (g jjjjia qa JajjLuu qa &$uj\ (jjj ijfi JJjj Uua! ; — Jt!U 

- 4.6X10 19 J ^Ua ^ jiu^ . 2.6X10 19 J 

Ei = - 2.6X10 19 J 


E P h = Ef — Ei 
h f = Ef — Ei 

6.6 x 10 34 f = - 2.6X10 19 - (- 4.6X10 19 ) 
f = 3.03xl0 14 Hz 


E 2 = - 4.6X10 19 J 
f=? 

h = 6.6 x 10 34 J.s 


SjJ 1 l i i ^ 1\ Ailial! A. JjjsJI jj uuAl • (Ju. a\ li — JliU 

igjlutA - 13.6 ev (jj^A £>* 

. 3.4 ev 


AE = Ef - Ei 

AE = - 3.4 - (-13.6) = 10.2 ev 
AE = 10.2 x 1.6x10 19 = 1.632x10 18 J 


Ei = - 13.6 ev 
E 2 = - 3.4 ev 
AE = ? 


i$J ± *jxa - 1.51 ev Cy* Jj&l : — 

103 .. 

djuloJI ijk 1! JJjj -2 djuiall j&1\ 4$Ua \ uy^i - 3.4 6V 


E ph = E f - Ei 

E ph = - 1.51 - (-3.4) = 1.89 ev 
Eph = hf 

1.89 x 1.6x10 19 = (6.6 x 10 34 ) f 
f = 4.5xl0 14 Hz 


Ei = - 1.51 ev 
E 2 = - 3.4 ev 

Eph = ? 

f=? 

h = 6.6 x 10 34 J.s 


!> 104 


JjUj 


(jjluL* - 0.85 ev &* Sj^I J^b JUjI : — Jti* 

^ # 142 ^ 

CjjuIaJI £)j2jiil 4 Jj 3 -2 c^JUrUil £)j5jiSI AiiUa -X ; uuaI . X3.6 6V A^Ua 


E P h = Ef — Ei 

E ph = - 0.85 - (-13.6) = 12.75 ev 
E P h = hf 

12.75 x 1.6x10 19 = (6.6 x 10 34 ) f 
f = 3.09xl0 15 Hz 


Ei = - 0.85 ev 
E2 = - 13.6 ev 

Eph = ? 

f=? 

h = 6.6 x 10 34 J.s 


AdUa , £ jlutA QA jMs Jxa JJj uuaI ; JtfU 


142 


Eph = E f - Ei 

Eph = = - 2.6 - (-3.8) = 1.2 ev 
1.2 xl.6xl0 19 = (6.6 x 10 34 ) f 


f = 2.9xl0 14 Hz 


- 2.6 ev A^Ua j mu J! . 3.8 ev 


Ei = - 3.8 ev 
E2 = - 2.6 ev 
f=? 

h = 6.6 x 10 34 J.s 


SjIjI AJIa Jj L4JU& SIjj (j^ 1 Aaj^ Jjia uaua) ; — ^— Jtla 


142 


. E2 = 0.04 Mev E3 = 0.616 Mev 


Eph = Ef — Ei 

Eph = 0.616 - 0.04 = 0.576 Mev 


E = h 7 

A 


0.576 X10 6 X1.6X10 19 = (6.6 x 10 34 ) 
l = 2.14X10 12 M 


-34 s 3^clO^ 


l=? 

E3 = 0.616 Mev 
E2 = 0.04 Mev 
c = 3 x 10 8 m/s 
h = 6.6 x 10 34 J.s 


L 


105 


r ^ 

; p,j^alt 

. AxiuJl uLlall ^Ijll Jaaj j ^ * nk t w ajjflll) JLlaJj &a * ja> jA 

: A u ^Hi a jjfllll CjUj^II patjl 

A-u *ulal *♦ Vj A-jjj^ISI <->Sfl-v a^I^ jjIjj V j 4 J ija-uw jjP -1 

t$j£j^ j 9 ^ atl 4 a \1 JatyujVI ^ AJLLj CjIc-j^uj J A^SlLjla iajla^ ^ djAjj -2 

. 3 xl 0 8 m/s (| £)jiJ) ^ 

Jiflj j X <>*>aJ) Jjlal) J f AJjSl I ^ A^juiaUi^jj^m CjUj^I uftllkj -3 

. C ^ 


l * JS 2 


Ljl4 JA 

4juiVI 


4juiVI 

4juiVI 

AjuZ] 


9 > 1 j-oJ! 


d4 

♦♦ ♦ ♦ 

‘ULmJi 

♦♦ ♦♦ 

Lal^ 

♦ 


f 


E ► ->b> 


JjIIl j AiUa tf&\ jA >a*VI ujlili , l^Ua J <^l £lj]| ciliiu . 

csk U£ l^jliUa uiua uLIa]) Jljll ujjjjj £l«Jj , Aik^ f* J^i 

u> * i aL - - Jjj jl — J^a^i — - J^S 

uij^ j£ ( (jjjp> u-aj^ ) AJUil A-aI£I! Jl £)jJVI jlualii ^Iaj _ 

. <^l <> cij* ^ ^1 


• f-ji>>tt 4 kjJ aII Aju. Jail 

. CA am u^M qa \ j LJI 4 j^ij clilLua Ja^. 9- j-uail 

. ^ jL\ (ja\jL (j* j A^j^S A^aljl <j^*j ^ f j*<aJl (>Ujj _ 

4j f j^uail <ji AaJajfl a£jj ^l!l jAl ijiail <j*asu JjUoiuu A^JUii cjjIaIH ^ - 




■ 


^106 




JjUj 


i )jyi 

uiuAIa JJjj 4 j f j^a Ja jjLui 4 . la Cj) jlfi j " 4 ljUjj-IIVI djbt ; y| 

; CiUjjjSM 

j3 f jJa JajLdu Aa Cjjjliil ^Jowit (j-4 < j* 4 JI ljUjjjSJVI i>5 A 

. 1& uiuAIa JJjj 


: 

£jl <> CjU jjjSI! cbbujl fUkil la^V 
4juaI iajjLui 4 aj aj f jJall (jaLlua ^Jaa 

. UV 4 j> * ^n Jjfl 


; ^IaJ) 

fjJall (jiLai*. ^Jaa £j] jA j : cbc-l J) -1 
AjjUa^II t-ilLuJ) uJa&lb J^ualaj 
uJailb J^ala jaI <^jJaa jtla^u ; £»aaa]| _2 

AjjUaJJ 

♦♦V ♦ ♦ ♦ v 




f j^aij CjU jj ji 4^Ua CiUjja^JVI <jli 9 diC-bJ) ( ^Ic- f juail Ja ijjLuu 

^SjaJI <> 1$_S£aj Aj& ja 4iUa Jl 1$Jjaj MiUall JL j S j^l <> jj*2l <>l^b 
jbj jjja uuaaj Ua AjjUa^B <-iaja]| t-JaAlb JaaLaJI ^aaa]) j 

. uLxJa^j^ 


. ^jUajj^l jjjUII 4jjau f4^ <-0^1 o^*J JjbHw ^ U ^ j - 


bl07 


JjUj 



(jl ja f j*ua g'U-ui jaljLuti 
CjU-u) la^U ja*} j^lj 

ia jjLui AajIj Ajjj^iaJl AjluiVI 
(juul j iafiS j 

djfa ^ uV , >^vi 

L&a j^^VI (j-« J^i J ..a*^ti 
LjUjjjiil dAxjj\ &A gbuii! (j^AJ 

^£i tilijj Ja^LuJl f j^uaJI AdUa ^Ic- l^jjj dj&LI) CjUjjj£iVI CjIsujI 

<> ^ A^-Ai* iaflluJl f jJaij uJJjS <aUa 

(j-<» ljU jjl£JV) jjaLil AjfitS jjC- ja^\ f j-uall CjU jj ijfl Ailla <j£J d^Uil ljIjJ 

. cij&Uli sSLa ljIjJ 

2 

jtSauj (>5 iP ^j-a f jJa Jaliuil ■lie- 
CiUjjj^II dibuj) Ula^V jiil 

SaJj SjLJ £a j diC-Uij <j-a Ajjj^ua 
^ AiaSLuJl Ajj AjluiVI ^ 

6^ , A^J^a LjUjjlill tuaj) V 

^y * ak\\ jl Jjjl g^lxui LULmI 

A i>>aA.*A AjAuli jlail ^Jouj 
jlill ^Jowi (j^a Ajj ij^ LjUjjH£jj 



: grUn^VI 

AilL ^ Jj laSluJ! f j^ll ^ A^ ciS jjj V 

iaitwill f j-uail 

iilijj AjIm CjAIJ t ag a jlail ^Ixyu (JA Aajj^ia CjUjjH£J| Cjx^j V J-A^V1 (jjlll - 

A^ai^La Aj^Ua 

jIaI! C> A^J^a LjUjjSiH daajj ^>^i4nl l j! JjjVI Pj*al I Ujaj - 

.djjj£ Aj^lia ,jV tillij A'^l A Aj^ui Cull ^)lj 


M08 


J 


Jjjj 


I* * 

v.jLuJ 

AjUj 



3 

j i,a y ia jaa *1 jj& 

CjUjjjSJI 4ba Cjjujj ? cb&bi) 

. \ kA C i t \*\ 4 A 4A L i 4 j 14 4 t A A A 4 4 A i 

>✓ ♦♦ 4 4 ♦♦ #4 Or*™ - 

iadLuii) f 6J«ui dJbjj j£] 9 
J bat , ,M CjU jj jilt JJ£> jjjJj 
JJP j^a Jjjj Iaa Cj&bll ^iaui 
^j^bll jUiJ! blui JlJjj ^JUiLj Cj&bil jcku, j-a SjjaIaII Ajjj^all bAjjjjSJVt 

.jWI 

: grUn^Vl 

LjUjjjill JJC- $jbj ^jJ! <jJj j uxuilla (JJjj) 4blia 4J <j j]| f jball SjJii dJbjj 
jbjll dlwi JlJjj dill AjxjIaII Ajjjball CjbjjjbSVI JJ£ JlJjj ^JUiLj 4JadLu*ll 

\SjM ^j$bl) 

<£ ; JLAII 4ib 

. JI41I gky. 0- 09 j^Vt jJjabl f jL 4^1 o* J-* J*» 

O = hf 0 


O 

h 

fo 


JxbJ! 4JU 
Jl£L JjjIj 
ajjxJi jjjj 


: > J J-W 

=> 6.6X10- 34 J.S 

=> Hz >j*» 


: AjjjlII JJ jj 


. jlail ^kui <> 4jjj*<aJl CiUjjjShn jjjabl ^JL jjjj JS) 


CiUaajta 


Lal£ 4J1 ^jJXaj 9 SjjJb jjjjblVl iabjjl J J-a ^jiC' JLuuil <U)J 4-ajS ua£jjj -1 
4J jj£j ^Ulbj jj^y j^b AiUa <^1 £b*J 4Jli SjJlb jjjjiiVl Iabjjl -ibjl 
AiUa ^j| 4Jli 4 jjauia SjJlb jjjj£JV! iabjjl jib LaI£j 9 jjj£ JsLui 4j|J 

djJu^ 4j JjLmJI 4Jb jj£j ^blbj djjll QA jjajjI Sjjju^ 
jlail SjjAa Aiu^ JL^Il 4j|J jj£j ^blbj - 

( AjjxJ) JJjj ) JLuJl 4JlJ l^jlp Lii jjj J^ajjAil - 

. jl ill SjU -1 

. JjLuuIt 4JlJ jjjjLa j-a jjsu V AjSUa j) f j*2a]j SjJu dJbj - 


M09 


J 


JjUj 


r 


Al Ua (jj\ S , b (^gJXA 9 AjjxJI JJjj (j^ 4 jfi\ jl (£ jb^ta 6 JJjj p- j*ua iajiuu l3l -2 
9>yl all ^Jaluu <jibibj 9 Ji-uJl Aib £)■* ja£l ji AjjLul® ia^tuill <jja ijAJl 

. cbc-b]) jia^i 4> Abj^a bbjja£if jajbj 

£ja jii) ASUa £) <ilb ^^aa-a AjjjlII JJja (Ja jSl dbJ ja jJa £l*-ui Llui bl -3 

bUjjaSiVI jaj^a f jbail pbuui ^Jab “j V ^JUlbj jLuiil Ai b <j-a JSl Ja^LuJl 

# jiiil ^Joui ,j-a Aaa ijbail 

AiUa o^laj Jjjaift) cjU Jfc^l AJU <> ja£l LSluJl Jja jAJl AiUa Cut* b) -4 
AiUa ^b Jjab j di^b I! DjJ <> £jjj£]VI jjbLj , JaAlIb £jajiil 
. jball jl>»l J ASj^Jl (> Aalaa £jj3i6U Aa£ja> Ailla Jl 

; U£ tilb ~ 

E = 0 + KE 

hf = hfo + - m v 2 

2 


E 

£ja jiil - f^uall AiUfl — 

> 

J 

Jj* 

O 

JLill Aib 

> 

J 

Jj* 

KE 

A_u ijbbl CjljjjiiSiVl ASjAi Ailia — 

> 

J 

d» 

h 

jIj 
* ♦ 

> 

6.6x10- 

34 J.S 

f 

bjajiJl - f jbaJl -J-ija 

> 

Hz 

>jaA 

fo 

A-tkil JJjj 

> 

Hz 

>jaA 

m 


= > 

9.1X10 

31 Kg 

V 

CalajjaiJVI AC' j-uj — 

> 

m/s 

Abla/jla 


£■ ^a Je- ciSjaa t^JV )jj*jj V JLy^l Ail J <jb 9 i^bbl f jbail Ailia ibbja -X 

Jbjj Jbibj 9 Aaa ij^il Cab jjaSiVI A£ja AiUa Jbja Laiaa ( laA2 Jliil 3 jLa 

. A^ulall Abjbajjf^l CjbjjaSJVI A£-j^j 



w 1 10 


JjUj 


jj*jj V ( ) LSluill f 4iUa jlilakuJ! * j^all $1^ SjLJj -2 

. Vj LjUjjlilV) Ailla jJ*Ii V t^^Wj 

CjU J jjSftl £ti -M^W iiu ^ jlyu AjSlL ^ J^a £bu2. Mui tit -3 

. ji^ (j jIuij AllL (jj£j Sjj^lAi! Ajj ij^all 






^pUi 


v - 

^ ■ ■_j < * ■■ Aj.jUaj 


I 

£ az * a !\ 9 Ajjliaull cjUaij (jdu^P AjP 

Jl^-4 J 

t$j£j*uu ^iajj L&a Ajjj^aJl CjUjjjSJVI A£j^ 
JL ^Ulbj c> 4*-^ J 

£a^al\ gjil J-ua2 

^ A-4jS J^aj Jh. SjUII jtull JSj j 

tfl V 6^- ( 6^ 

( jlalL ) uflSjjjfl 2 -a^a]) ^1 £jjS£l) 

. JJJ* 


Vent : ^ 


. CjUjjjilVI Lilijl tjl\ Jjfl jjSI jA 

KE = e Veut 


KE 

Veut 

e 


4 jj j^uail uli jjHiVI AiUa 


=> 

:> 

=> 


J *Aj* 

y 

1.6x10 19 C 


■ i-.lU-vS A 

j 4jj ij^l ^UjjjSWI <S ja. 4ilSa » Jbj <^l LaluJI f >a2l iilL SjbJ-1 

. (bill J$a. S.sbj juib 

<> JJ*J V <i? ]uaj j LaUJl jj*j V laiUJ! *>a2l Sai SjUJ-2 

^baU ^ ^ ^ V. j 4 jj ulj jjjSJVI 4£ ja , 4 ^Ua 

jlaSJI J$a. jUL. ufijif <^l J-lj*JI jSit - 

. LkuJI f jJaJ! ( Jjjj ) Wa -1 


bill 


J 


JjUj 


: Lsk ^ jjjUII (> L2abj j£*ill Mjlgill 


E = Q> + KE 

hf = hfo + - m v 2 

2 

hT = hf« + e Vcut 


E 

(Jjj - * jJall Mills 

> 

J ** 

O 

JLill MJU 

> 

J ** 

KE 

Manual) uli MijAi Mills - 

= > 

J ** 

h 

ujjIj _ 

♦ ♦ _ 

= > 

6.6x10 34 J.S 

f 

_ f jJslI JJjj 

> 

Hz 

fo 

4_U*Jt JJjj 

> 

Hz 

m 

Ojj^IVI Mus 

> 

9.1X10 31 Kg 

V 

CjUjjj^IVI M^jmi 

> 

m/s 

c 


> 

3xl0 8 m/s 

l 

Js^lwil) f j-uall ^ Jjlsl) 

> 

m ^ 

e 

(jjjjlSVI Mi^ii 

> 

1.6x10 19 C 

Vcut 

^11 

> 

y *^lja 




. t-JU'vM a 


Jbjj j Ojjjii) MilL Jbjj j Jjial) JL 9 iaSbduI! f j^all JJjj S-lbjJ -1 

. jlaiil JUjjj Jj3 J Majj^I CjUjjj£IVI Mills 

^ jjjj V <^bJbj f jJall 4ilL <> jj*j V iaSluJl Slw jj*j -2 

jiaill .1^ Vj CjUjjjilVI Mills Vj <^>*11 Mijla Vj f j^al) 

Mjjla Vj Vj iaSLmil f Millsj jjIjj V ( MjjxJI JJjj) Ji-uJl MJb -3 

. jlilj SjU laid ufldjjj Jj ^>a1) 


>112 


J 


9.78xl0 14 Hz<J 4 j 3*1I £ku, Jc 10 15 Hz »JJ> kk. : — Jli. 

1 W - 100 

JLiii 4Jb _2 Ja^LuJl (jjjjili AiUa -1 ; laua! 

diXilail JjjjiibU AiUaij -4 JjjjSJI JA -3 


E = h f = (6.6X10 34 ) (10 15 ) = 6.6X10 19 J 


<I> = h fo 

0>= (6.6X10 34 ) (9.78X10 14 ) = 6.45X10 19 J 
K.E = E - 0> 

K.E = 6.6X10 19 - 6.45X10' 19 = 1 .452X1 O' 20 J 


f = 10 15 Hz 
fo = 9.78xl0 14 Hz 
h = 6.6x10 34 J.s 
E = ? 

® = ? 

K.E = ? 


*1 ‘Lu*!! jjjj fjiUja ^ku. Jc. 1.5X10 15 Hz 0 JJ> t-y* ki- : Jli. 

JkiJI <Ub -2 OjijUl 5iUa -1 : uiya.1 9.92xl0 14 Hz 

ijjjjifcu 4j£jall Allill -4 £tj“l ciAj* 2 ' £jk' <. n J 4 g3*k>l -3 

jLSll -6 ^J 2 lijjjSWI 4 &jam .5 


E = h f = (6.6X10 34 ) (1.5xl0 15 ) = 9.9X10 19 J 
<D = hf 0 

<D= (6.6X1 O' 34 ) (9.92X10 14 ) = 6.55X10 19 J 

E > <D tfi t OjjiSlI Ojijilt £jk 

K.E = E - 4> 

K.E = 9.9X10' 19 - 6.55X10 19 = 3.35X1 O' 20 J 


f = 1.5X10 15 Hz 
fo = 9.92xl0 14 Hz 
h = 6.6x10 34 J.s 
Ille = 9.1xl0' 31 Kg 
E = ? 

4 » = ? 

K.E = ? 

V = ? 

Vcut = ? 


K.E = - m v 2 
2 

3.35x10 20 = \ (9.1X10 31 ) v 2 
v = 0.86X10* m/s 


K.E = e Vc„, 

3.35x10 20 = 1.6x10 19 Vc«t 
Vcut = 2.1 V 

1 113 


■ 


A 


JjUj 


1.4xlO is Hz Jjjj <U jia rzKu, Jc 2X10 15 Hz »JJ> Li- : — Jli. 

142 

; uiuaI . J ^ Cxfij^ 0* 

£ju1aJ) Aa£ jaJl AlUaJl -3 J [*-&) AJb -2 kStuJl £jj 4&L -1 

Jliil ^kui 4 £ jj AkaJ ^j^V) As-j^-4 

f = 2X10 15 Hz 
fo = 1.4xl0 15 Hz 
h = 6.6x10 34 J.s 
m e = 9.1xl0' 31 Kg 

O = h f 0 

<&= (6.6X10 34 ) (1.4X10 15 ) = 9.24X10 19 J 


f > fo uV UJJ^' 

E = h f = (6.6X10 34 ) (2xl0 15 ) = 1.32X10 18 J 


K.E = E - O 

K.E = 1.32X10 18 - 9.24X10 19 = 3.96X10 19 J 


E = ? 

<£ = ? 
K.E = ? 


y = ? 


K.E = - m v 2 
2 

3.96X10 19 = i (9.1X10 31 ) v 2 
v = 932914 m/s 

^ ^ ■■ ko ■■ |j| J g t y (2.1) fkJJ— Ijjdll JL—lt SJU ,ji I'nfc 1 jj ; JU— 

(3X10 8 m\S)= ^ j 5x1 O' 7 m 

: yk La j.s (6.6X10 - M ) =(h)^5b j 

. * jjmAj ^ jll 4 jm 11 JJjj -t 

0> = hf» 

2.1 X1.6X10' 19 = (6.6X10' 34 ) fo 
fo = 5.09X10 14 Hz 

Alall— It ujU jj JJjj -u 

f _ £ _ ifl»l _ 6xl0 14 Hz 

X 5xl0- ? 

^tkuJi qa A^xjIaI] Aj j. ail CjUjjjSJ^U Ailia 

K.E = E-0 = hf-0 

K.E = [ (6.6X10 34 ) (6xl0 14 ) ] - [ (2.1)(1.6xl0 19 ) ] = 6X10 20 J 

ciliiVt -J 

K.E = e Vcut 

6x10 20 = 1.6x10 19 Vcut 

Vcut = 0.375 V 

U 1 14 


JjUj 


<Ujla ^uuial It AJ ^Ixwj diC-t j!\ J& laLu 4ai>2aj ^ilk ; JL La 

CjUjjaSiV) f Ji* j£l jl UoaIc- I jla t 4oj^ia UjUjja£]j <Ua cL*-uli 3xl0' 7 m 

5xl0 14 Hz <£ J^aj tiiC-Ul ^kui ^ Aoi>ia]) 
j.s (6.6X10 - 34 ) = (h)^ J (3X10 8 m\S)= 

•/ Jj La 

Sr^ ♦ 

AjSj^ iilk <bbjiSt jjJj jjj-ia OjjjSJ) (O^i (>> jlJi. -1 


<I> = h fo 

0> = (6.6x10 34 ) (5xl0 14 ) = 3.3x10 19 J 


X = 3x10 10 m 
f» = 5xl0 14 Hz 
® = ? 


<Uj& ;<jL LftJfr t dj&UIl ^ ^ a (j a Ajaul^t LjUjjj£iiU A£-jm i -2 

( 9X10' 31 kg)=Ojj^VI 

E = 0> - K.E 
K.E = E - ® 

r Q r i f|8 

K.E = h 7 - <D = [ (6.6x10 M ) ( ) ] - 3.3xl0 19 = 3.3xl0 19 J 


3*10 


K.E = - ill v 2 

2 

3.3X10 19 = i (9.1X10' 31 ) v 2 
y = 851630.62 m/s 


:Ch '-^ c ’ S >b ^ jbjJl jj>* -3 

( - 1.6X10' 19 )=0JJ^V' ^ 

K.E = e V c„t 

3.3x10 19 = 1.6x10 19 Vcut 
Vcut = 2.06 V 


k. 115 


JjUj 


; ^ flJjjSftfl Cjjjl^4 jUafl) Liloajl cjLua 

tijjjjdl A WAW Jc-liil! J JJi f IJajajL - 

jtLSl (JU^jI fJ <> U£*j jW! AJLuJI £jj^Vt j SIjSlI 

. Jaii C j^jj-L^ SjJ ^ ^L>'^ 

. i\jjl\ Jib ±*>\j 0j2jjj J& j ^Ij £j>£]| ^ <£ jiau SjJ - 

: <^L U£ dJ^a ljUS <jp SjLp A±a1 £| jjj (jlajjfll - 

T n h 

L = m v r n = — 

2n 

l ^gl j La£ jliafl! t iluaji ^UlLuil (j£-aj ^JLULj - 

: (jk ^ 6 j'^ (J OJJ^' J £& 

F =K ^ =K^ 


d 2 


l n 


. ^ JjjjSIVI Jljj-J 4 -jj£> 4 Sjill dlfc o' 


F = 


m v' 


l n 


__ e m v 

^3 “ 


: <£ jjL-uj ^blbj 

2 


l n 


V 2 = 


r n 

2 


Ke 


r n m 


jjj iljU-4 (> j 


n h 

m v r„ = — 

2it 


AJjIxaII 




2 wt 2 _2 _ ° 2 h 2 

111 V r n “ 4ti 2 


2 ,Ke\ 2 n 2 h 2 

m 2 ( — ) r 2 = 

rm 


: y 2 4 -ojS ^ o^ J*^W J 


4it 2 


r„ = " 2 1)2 = n 2 ^ jlJi* 

" 4n 2 7n k e 2 ' J 

r n = n 2 ri = n 2 5.29xl0" n 


!> 116 


J 


JjUj 


6^ J JjVt Jjj^VI SjUl jljUuil AJU ^ ^Ulbj - 

^USjjVIjU^ JaSuL^ 

n = l 2 ri = 1 x 5.29xl0' n = 5.29xl0' n m 

• ^jL L&£ <_$ jAiV) <— jUaSl L-flluojl ljLui^ JIaILj _ 

r 2 = n 2 n= 2 2 n = 4 n= 4 x 5.29xlO -11 = 2.116xlO -10 m 
r 3 = n 2 n= 3 2 n = 9 n= 9 x 5.29xlO -11 = 4.761xlO -10 m 
r 4 = n 2 ri= 4 2 ri = 16 n= 16 x 5.29xl0' n = 8.464xlO" 10 m 


• jllail Ajjj LjJjL < ^ jjXftil jiafl LA«aj j! jUpI - 


r 



ir 


ran" 


V Ajjj 


j (jt I it : J*i» 

i 4.761X10 10 m 

r„ = n 2 ri 

4.761X10' 10 = n 2 5.29xlO H 
n = 3 

. A U^N a 

£Sju Sj^4 CjIa£ & $jb£ AjjIjJI 4£j* J! Aj uS oi JJJ c>aj^Sf l^ia 

• La£ j).!*!! ^ CjUjjjSJ^U AjjIjI) A£j^i! Axa£ AjLLua jIajI 

T _ n h 
2n 

T _ iii _ A 
1 ” 2tt ” 2n 
T 2 h h 
1^2 = — = “ 

2it n 

T 3 h 

1^3 = — 

2n 

Ik. 117 


JjUj / ^l^c.1 


L 


^k^lLWt > i>UUl>* * <g$Ull<Mll 

§ i^Alt S^j>3 § m — £2 o^j«Alt 

: Sj^l Slj3 

J 9 A Wutl l <U^j4 CjUjjjjj Sljill jl 4 aJjaj ^ JjjSjjj j£i 

. LjUjjlfj ^CUjjJ AJjIjlL* (JjlxUuA <jJp ^ JiAJ Sljill £)l ^aJUJl U&wu£l 

CjUjjjjj ^^Ic- A K^I j lj^ja 4JC- SjLp SljUl <jli ^UHbj - 

. 4i^uJl 4jjlxla LjUjjlij j 4 !; ^a£ II 4j^j« 

( CjUjjIuII j CiUjjjjill ) SI jIIl JllJ |Uua <^l ( ^k- Jllaj 

Z : jjlll a*!) 

(JjUjjjSJVI = ljU j jj SI JJP jA 

A : <^£11 JAtil 

. CjUjjIuII JJP + uU jjjjill J^P jA 

A = N + Z 

A =====> 4 J qmA jjp 

N cjUjjl^l iic. -———=> $.l*j 4 J (Jdui JJP 

Z CjUjjjjJ! Jic- _ J-i*JI =====> S^J 4J (jdu] JJP 

• La£ S j 3J1 ^ yjlj JjJiiil JJP cjLui^i (jLiJ - 

N = A-Z 

1835 OJJJJ^I 4ii£j 9 CjUjjIuII 41&J LjjSj AjjU^ CjUjjjjJI 4 Jj£ - 

4ltt J-i^j J t$j|jj ^ SjSja Sj^il 4ii£ <^UIbj , <>» 

. t$j Alaj^l yjUjjiiiVI 
^X (jk ^ j ^ -i-^i - 

118 


J 


JjUj 


: > UalSt 

. ^ t a Vi Vi j jjsJI <jm£j IgJ £il jJ ^ 

j ^ jili .itali o-ij I 4 I <jV c>a) ijaJI I 4 J jSlfcti! £>li <^bJbj - 

. JJxJl ^ ' AUkj l^JV AjjLj^ii) (j-al ijaJ! t aHaj 

. AjuJal) 4il£^ uamuj jiUauIl ^1 jjj - 

^Sb Ulu 98.89% (ji *b*-b «c 5(^4 OjjjSJI J^ 6, - 
10 6 c , x \c , 13 6 c , 14 6 c , 15 6 c , 16 6 C JL ^ t jj£ 

O-b^ <£j!) f AVu«\ £filj 9 p\j*jL£l\ 6 ^JJ Sl^l CjUjI* Jj£ (jJj& 

a.m.u *bj^t J2^t tr 4 ^ Sljlll J2£ 

a.m.u : 4 jj^) S-i^j 

X ^C <LP Al£ 6 * — ( 33 |b-u 2 

1 2 

1 amu = 1.660539 x 10 -27 kg u' *4 j - 

• ljU^K AH£ ljLuu^i ^ A^UI! jjjULaI! m \ (j£-aj iiib ^^ic- f Ujj 


amu Aii^l 

kg Aim! 



1.00727 amu 

1.67262xl0' 27 kg 

i» 

OjjjjJI 

1.00866 amu 

1.67493xl0' 27 kg 

o« 

UJJ^' 


, tbUjjluIl j ^jjjjJI < ! ^l£ £#i LjjlUli j^ajj <dSj¥l (> - 

ab , ( UJJ^' J AH£ ia«jjl4 ujLdu^ oIajj 

. 1.66X10 27 kg aA*ai AH£ V*u 

• ^Jj La& dljill AH£ cjLui^ (j£^j ^Ulbj - 


m = A mo 


m 

A 

mo 


^laSit JJxll 
A±a£ 


:> kg 

:> 4j (jju] JJP 

=> 1.66xl0' 27 kg 


w 1 19 


JjUj 


jJaS ' dliA (iim 9 JLuuI) AjjjS dljoll j <Ljj£ ^IuaI ljU jlSjjill - 

. R SljIIi jlaS uLaj j ro L)^J^ 
• Ai^uii £)■* y* ,,iv j (jii - 


v 

A 

Vo 



Vi = |nrg 

• QA lm o\jj1\ ,jii ^iuiLj - 

V = ;)iR 3 

3 

; tju La£ Sljill ujLuu^ <jLaj - 

V = A Vo 


si jiii 

^IjSSI JJaJI 


:> M 3 

:> AJ (jjul JAC- 

:> M 3 


■' s *• '. -1 j jj jKjj jlafi < j jiafl t L^l Afl^£ jLajI ^j£^j _ 

: AJUil AiiUil 

• *♦ 

1 

R = ro A3 


R 

A 

ro 


Slj^l >3 0 ^ 
JJaJl 

jJaii ul*-aj 


:> M 

:> AJ (jjul AA& 

:> 1.2xl0' 15 M 


• (jL La£ SI ^111 ( ^ j a-v-v \) AjSSil ) Ailj£ii ljLuu^ - 


_ m mg 

p_ 7 - ?^ 


p 

♦♦ ♦ H 

> 

kg/m 3 

m 

Stjjll 4 Jj£ 

> 

kg 

m 0 

Acs 

> 

1.66xl0" 27 kg 

V 


> 

M 3 

Vo 


> 

M 3 


2.3xl0 17 kg/m 3 j j'aIa SIjII! 4ili£ jii j - 


Ik. 120 


JjUj 


(ji ciais lii *ljj >a Uu»j jbL. ulu^S ; oiuuli — jii. 

Zb ** * H6 


ro = 1.2xl0" 15 m Cxs&w^ 


** * 


R = ro As 


R = 1.2X10 15 (56)3 = 4.59X10 15 M 


R = ? 

56 fp 

26 te 

ro = 1.2xl0' 15 m 


uSLuaj <jl C±a1& b PI) SI jl jiafl <JLai jl.lL® uiut^l 


120 


Jli* 


ro = 1.2xl0' 15 m 


i 

ro As 


R 

R = 1.2X10 15 (206)3 = 7.08X10 15 M 


R = ? 

2°6pi, 

82^° 

ro = 1.2xl0' 15 m 


, Sljlll ui^aI 27 I : pi^lgJI -i- Jti* 

ro = 1.2xl0' 15 m OjISjaUI £l cjlk- IjI 

O A 1 A = 27 

R = ro A3 

R = 1.2X10 15 (27)3 = 3.6X10 15 M 


\ = -nR 3 = -n (3.6X10 15 ) 3 = 1.95X1 O' 1 ' m 

3 3 


-43 m 3 


v = ? 

ro = 1.2xl0 15 m 


, 4 jLuu lA jlaS ‘ SI jj ^ Sj ijajaJI CjU uiui^l ; ^Lal^ II JlLa 


116 


ro = 1.2xl0' 15 m O' ^ 3.6X10' 15 m 


R = ro A3 

3.6X10 15 = 1.2X10 15 As 
A = 27 


A = ? 

R = 3.6X10 15 m 
ro = 1.2xl0' 15 m 


L 


121 


JjUj 


jlaS uLal j 1.66xl0' 27 kg j\SL a ; — — JIIa 

116 

X \C ^ -1 : 4 


SI jX\ Ai\!z _3 

m = A mo 

m = (15) (1.66X10 27 ) = 25.5X10 27 Kg 

i 

R = ro As 

R = 1.2X10 15 (15)f = 2.959X10 15 M 


■I 1.2xl0 -15 m -^1^1 

SIjSlI jU* -2 

mo = 1.66xl0' 27 kg 
ro = 1.2xl0' 15 m 


15f 

m = ? 
R = ? 

« = 9 


V = %R 3 = ^ (2.959X10 15 ) 3 = 1.08X10 43 m 3 

3 3 

m 25.5*10^ _ 2.3 x 1017 Kg/m 3 


P = 7 = 


1.08ac10 -43 


* -3 


R = ro A3 


1 56 <Lf^ : — Jli* 
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Sljffl ^ -2 


R = 1.2X10 15 (65)3 = 4.82X10' 15 M 


V = ^ R3 

V= | n (4.82X10 15 ) 3 = 4.68X1 0 43 m 3 


m = A mo 

m = (65) (1.66X10 27 ) = 1.079X1 O' 25 Kg 
p = - = 1079X1 °~ 4 2 3 5 = 2.3xl0 17 Kg/m 3 

y V 4.68*10- 43 & 


6\jj1\ jlai uLdj -1 

A = 65 

mo = 1.66xl0' 27 kg 
ro = 1.2xl0' 15 m 
R = ? 

V = ? 

n = 9 


!> 122 


JjUj 


JjImJ 14 iUa 

. 4l&] AikS-all AiUail 

|j| (jJXa j ? AidSll AidlUll AdUal) l_iLu^ ^jc- £)L«j AJjlsua uj ^Jaj - 

: him a&uji &a him AiUaJi ij^vi aIll ^i\ hzi\ m j*i 


E = m C 2 

J£ £jlUl Afilla =====> J 

w ^ =====> kg 

C =====> 3X10 8 m/s 


4^1 J2S1I h * jl AiliJl AiUall jlJl 4 jUSU,) Ajjbudl j!>U <> . 

: Lsk ^ lamu 

E = (1.66X10 27 ) (3X10 8 ) 2 
E = 14.9X10 11 J 

: 1.6X10' 13 gM cA£ ^ ^3 - 

E = 931.5 Mev 

: <^L US amu *^ 3 * J 1111 Mev £jS^) AilL ujUa ^UILj - 


E = m 931.5 

E =====> Mev 

m <*^ il =====> amu 


X g U j)JjU AiuSJ U]j 3 ^jjSSJ) U44 S Jajj £)jSx*Ji AiUa t—tuUl — ^— jUa 

c = 3xl0 8 m/s bxlc. 

E = ? 
m = 1 g 
c = 3x10 s m/s 


E = mC 2 

E = (1X10 3 ) (3X10 8 ) 2 = 9X10 13 J 
E = T^Ss = 5.6X10* Mev 


JjUj 


; SljSt jljlu.1 

Ajj^UI Sjil! (jA * uu SjjL l^-Jaau ljU jjill Jc-Ujj 

; AjjjII) SjSIl 

CjUjKjJ £jj ujjUail SjS ^A 

; Ajjjlil" l jill pat ja> 

Ajjjj g J$ ^jj AjI pfcAJ ? JjKjjIII AiaJi ^ Aojftj V SjS -1 

OjjiuJI J 0J ,>b' OHJ , 0“J , tlHSJ* 1 ' J (IPJ^ 

# SjjIaUI Cib (jjj fLuuj 9 ^Aa]) Sjj^S dji -2 
uu^ij J\£l\ CjUjjjjJI £jj jlaJ ( ^i£j AjjjIII SjaJ! j!jL» -3 

• i-JU'vM a 

dji ( jic- AjjjjJI lj (Jjfi jt^- 4 Jbjl dl jJJl (jk CjUjjluIl JJ& Jlj L a1£ -1 
, j!j£L-ul SjLj Jl <ilb ^Ulb j CjUjjjjJ) £jj jillull 

. jaUj]| uu^ij jUjjV! (> CjUjjjjJ! Jaiau <-iJU2ll uj«j 

JAtJ ^jLula uU jjjjJ) J^C- ,ji AaJ ( lAAJP ) A L&* l\ AjjjVI ^ -2 

N = Z ^jjia 

pa J^i CiUjjIuJI Jjp ji AaJ ( J±£ Uajp ) Altf^l AjjjVI ^ -3 

J GjU ijjjjJI JJP SjLj <_lluu ilHIl d j£ dJbj axuu iiUj j uU ijjjjJI JJP 

$>! <> Aptf ^Ujjjill a* U bj J) SIjSl! £tbb ^JbJbj , AL&t *AJ^VI 

" . SljUl jljilu,! ^ iaflUj j Ajjjlil 

f JaJI ^ cji AaJ Z tbUjjjjJI N bjUjjjjJ! (j£ Ai!^ ^duj Aic- -4 
lj| 3 ALSH t A_jjjV 1 ^ Lai N=Z (JJ% Air4iJI AjjjVI -be- w *^* pa JiuiVI 
jSUUl Sjfl dJbj ' t 'y iu 9 JaiJl LAjaJj w *^* *1\ <J&\ 82 L>^ Ajj^I 

jfllull SjS SjLj cksjjxj CiUjjliI]| Si-jj gJal^J Vj CjbjjjjJj ^ 

. SjHutA JJC- AjjjI ^j^Udb j CjUjjjjJI 
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(JjUJ / ^I^C-I 


Eb : iajjij Al Ua 

Uj ^ 4%JSjJ J i\jU\ ^UjVI AaISII AiUall - 
t^yaxA] Ig */79\ £a MJsjIjja jJ& CjU j IS jjj £a^l_ qa S jj^aII AiUflli jl±U - 

4JjS jjSI SI jiil CiU jSa 4JjS <jl .lau tAJjUj SIjjJI CjUjSa 4JjS cjLui^ ^j£> - 
j££il lift Jjajjj 9 IgjU jSa 4JjS (jp> Sljtil 4J1S ±2k jj c ija.j 9 tg .uifli SI jlll 

. Ljjiii Lj\ u&i. ^i tm j 

• ^jj US Sljiil ljUjSa <USS ujLui^ <jSaj _ 
= Z m p + N m n 

m^uj^ =====> kg 

ni |} uAsj^' =====> S±^j 4j (jjui ^ 

m n =====> 1.66xl0" 27 kg 

: ^ us ausii ^ jiill j - 

Am — m ciUjia ~ m st jj 

: ^jtUi AjjjIII L.JI AiUa Jli JUbj - 

Eb = Am 931.5 

Eb *±jjsii ia*j« *iUa =====> Mev 

Am ^ ^ =====> amu 

; OjISjjj jsi AjjjIII iajjll AiUa 
SI jili Ajj^III jgyjll Al Ua ixuiji.4 

17 — ^ 

i^b/ nucleon — . 

A 

Eb/nucleon ^ ^ =====> MeV 

E b ^ =====> Mev 

A JJxS ' =====> <1 (JmA JJP 
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J 


JjUj 


d\jl 4 Jj£ Fc •* Sl^jJ J£J jfljjil AiUa l_lu^ ; • JliLs 

Zo ** ** ** * 4 119 

55.9206 amu 4*^ 

Eb/n = ? 


Z = 26 

N = A - Z = 56 - 26 = 30 

m^= (26 x 1.00727) + (30 x 1.00866) 

m 4Ujz*= 56.44882 amu 

Am = m ljUjL * — m S( jJ 

Am = 56.44882 - 55.9206 = 0.52822 amu 
Eb = Am 931.5 

E b = (0.52822 ) (931.5) = 492 Mev 
E„/„ = ^ = ^ = 8.79 Mev 

A 56 


56 Fp 

26 re 


mi e = 55.9206 amu 
m P = 1.00727 amu 
m n = 1.00866 amu 


2 |^U SI Jjl OjIZjp J uiwa) : (jlalfrJl Jlla 


Z = 92 

N = A - Z = 235 - 92 = 143 

Am = m ljUjL * — TUSIjJ 

Am = (92 x 1.00727) + (143 x 1.00866) - 234.9934 
Am = 1.91382 amu 

E b = Am 931.5 = (1.91382) (931.5) = 1782.72 Mev 

„ E b 1782.72 --o^n/r 

E b /n = — = 235 = 7.586 Mev 

|He SIjSl j ■kjjJI <r 


Z = 2 

N = A- Z = 4-2 = 2 

Am = m lzuj&3 — msi jj 

Am = (2 x 1.00727) + (2 x 1.00866) - 4.0015 
Am = 0.03036 amu 

E b = Am 931.5 = (0.03036) (931.5) = 28.28 Mev 
Eb/n = — = — — = 7.07 Mev 

A 4 

U 126 


E b = ? 

Eb/n = ? 

235 II 

92 U 


mu = 234.9934 amu 
m p = 1.00727 amu 
m n = 1.00866 amu 


! : jkUll — Jli. 

~ 119 


E b = ? 

Eb/n = ? 


tHe 


niiu = 4.0015 amu 
m P = 1.00727 amu 
m n = 1.00866 amu 


JjUj 


ai IaIc- pb dtjll (j^l£jjj JSJ Jajjil Ailia c_luaS • — ^— Jlla 

207.97664 amu o* 3 ^ 3 ^' 


Z = 82 

N = A - Z = 208 - 82 = 126 

Eb = Am 931.5 

Eb — — m^v ) 931.5 


Eb/n = ? 

208 Ph 

82^° 

mpb = 207.97664 amu 
m P = 1.00727 amu 
m n = 1.00866 amu 


E b = [ (82 x 1.00727) + (126 x 1.00866) - 207.97664 ] (931.5) 
E b = 1593.47979 Mev 

E b/n = ^ = ^Z2 = 7 . 66M ev 

A ZUo 


i\ji £ji u ik- 12 c <J^ 

120 

me = 11174.7 Mev 


Z = 6 

N = A- Z = 12-6 = 6 

Eb = Am 931.5 

Eb — (m.tiji/^i. — m*v ) 931.5 


Eb/n — ? 

12 r 

6^ 

me = 11174.7 Mev 
nip = 1.00727 amu 
m n = 1.00866 amu 


E b = [ (6 x 1.00727) + (6 x 1.00866)] (931.5) - 11174. 7 
E b = 93.45 Mev 


„ E b 93.45 _ . _ 

Eb/n = — = — jy = 7-78 Mev 


4±£ t-u^j 2.8 Mev ^ 

143 


z = i 




N=A-Z=3-1=2 


L 


Eb = Am 931.5 

2.8 = Am 931.5 ====> Am = 3X1 O' 3 amu 

Am = m CjU in sijj 

3X10 3 = (1 x 1.00727) + (2 x 1.00866) - m,v 
m*v = 3.02198 amu 

127 


Eb = 2.8 Mev 

i« 

nii i = ? 

nip = 1.00727 amu 
m n = 1.00866 amu 


(JjUJ 


Z = 20 


jzjluu |oCa <J^ toa ^ : l£*1$2I J^» 

. SIjSlI to uiu*j 8.552 Mev 
Eb/n = 8.552 Mev 




N = A - Z = 40 - 20 = 20 


40 ra 

20^“ 

mca = ? 


m P = 1.00727 amu 
m n = 1.00866 amu 


Eb/„ = ^ =====> 8.552 = ^ 

i4 40 

E b = 342.08 Mev 


Eb = Am 931.5 

342.08 = Am 931.5 ====> Am = 0.3672 amu 

Am = m ljUjS ^ — 1TI $i jJ 

0.3672 = (20 x 1.00727) + (20 x 1.00866) - m, v 
= 39.95136 amu 

• <*«t WvM a 

(jmAj SI jj!\ jijSlwl jUxaII ^ JjISjaj JSi AjjjaII iajjll 4iUa jjj*j -1 

W ±ji ^ W J*\ sijai o\ ^ to* 

. jljSlu.1 jfci 

AjjjV) ^ (J$ ( ia^jlA ^ t$2 ) to^jlAJ) AjjjVI -2 

4.21s, <j£i Ajjjj iajj AiUa t$2 <jV jljll^l 

Jajj 4 iUa t$2 £V jIjSlwl JS! 4^ JJP t$2 ) toiSJi 4 _jj^' -3 

JlJjJ toU^jl 4 jjjj <2£lslij ^ Jjl.21 <^1 cfe^J , Sjjto AjjJJ 

. jSImij j J£J 4 jj> 2I 4b jj J U JJP 

Jajj 4iUa t$2 jV jljalwl JS! £j£j ( (/ li£ JJP tgJ ) 42 j£!2| 4-jjjVI -4 

< s 5^l UJiC- J12 AjjUxuuI lj^Uj Jjlill ^1 Jaajj , Sjjto £jjj£II 

. J Ji! JJ^I Lf^jJ 4&L 4b jj J 


Jj£i 42 £| dip. Ni (Jlull jA ^ jj4ll ^ jlj&^l ^>ttl jfcl -5 

. 8.8 Mev u jiJld J JjISjjj AiJJJ iajj 4 ilL 


L 
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JjUj / 4l4c.i 


^k^lLWt > i>UUl>* * ^iUllJ-^ll 

^buiVt «JS!U^?A i 2 - 2 o-ij^ll 

: ^U^VI LLilil 

ZJkjM jj£ 4-jjjV <^jU >>* UJ J (> AAaZ 

. I^Jj£ JSj j l^jjjalSjaj AiUa ^j 2 jijSluil J& 

UtebuSVI <> £' ^ <^M 3 AjjjVI &U*±\ 4Aa& Jfl ! jj - 

. y UU Ljlf'buiil j p ULu CjtebLui! j (x lil! Utebui! < _ y A j 

: ^Uuiluuj ate JJ ^1 ^U^V! iaUilil ^ - 


^Uk^aVl ^U^VI Ll&Il 

SjuaAi A AjuLail dljlll aj^- 1 Ull& 
LpUk^al 


jaLilll 

$4 J?> > Ja Ajlula]) Sljlil (jj£^ U.ij£ 
LxjjIa 


; AjjjjII CjVjajII j ^ fUJI 

QAjjji ^1 djjjli AjC'UJau^VI j <UuJa]| UVjajII j A-jjjjII ££teliHit 

: ^ us ^ j 1 $ aft Vi f Uj 


^1 


X 


Z 1 
mi 


A z \B + 2 3 3 C +E 


m 2 


m 3 


; Z J ^ <1^ -1 

-Jsu AajUI! Ajjj^U Ajjiil £ ja^a = J^bJVI (JjS SIjIII jttl 

Zi = Z 2 + Z 3 

A : ^\ ^ djti -2 

J^UjV) A^jUil Ajjj^U 4u£jSJ) Jl^VI £_. ja^a = J^UjVI Jj£ SIjUI <a5 liSil Jixil 

Ai = A 2 + A 3 

. AiUail j AiaSll * tfj -3 

J!UJV1 Jsu UliUallj J3S1! £ja*a = J:>UJV1 Jji UliUai! j JSSJI £ j^a 

(mi x 931.5 ) = (m 2 x 931.5 ) + (m 3 x 931.5 ) + E 
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JjUj 


r 


; till -1 

2uz.ja CiLuua (jJUILij , | He »'> CP » j-P Uli cjLuwa. 

*j u Aljj j tgilLl (j£-aj j A iJaj ^ ? S jjj£ jjjju ^Ulbj ? Ai^utl! 

j 9 lA jLum ^ l g Lljj J&lijj Aj^i jaI) l^JAy 9 Lu* gj 

j aUjjjZM l ^ -k fo lt AajD 8 cm ^ 2.5 cm ^ <-*Sj23 * Ijfll ^ jj^j 

. »J*i- Jp f Jjk* 5jj 


X 


^:|Y + |He + E 


j CiU jjjjJ) JA&j tgJti Sljlll ,j-d liil CjU-uI JLiC' (jla ^Ulb - 

. 4 Ujjp JSj j 9 2j'«^ Ujjp J2La cjUjj%Ut <> JjjjI 

St^j &a tiil tijbuii ^ AajUII a ijjjjjJl S \jH Jj 4 JI j JJxl) liuaI • — JliU 

’ ** ' " - * 124 


238tt ► 

92 u 

A = 238 - 4 = 234 
Z = 92 - 2 = 90 


zTh + |He + E 


A = ? 
Z = ? 


uj-Jt jit St Jjl Hit j!ibJt (jc. £iU]t ^fislt J j*] 1 JA U : o^i -1- Jli. 

>Ra 


A 

Z 


226 - 4 = 222 

88-2 = 86 


130 

226i 

88 J 


A = ? 
Z = ? 


238t f 
92 U 

(238.0508) 


: JUI! ^ jjll Jc.liiJI CP 4*jUII SiUaJI 

— 2 ^Th + |He + E 

(234.0435) (4.0026) 


226 

88 


Ra 


124 

E = ? 


Jii* 


Zlm = 238.0508 - 234.0435 - 4.0026 = 4.7x10 3 u 
E = Am 931.5 

E = (4.7X10 3 ) (931.5) = 4.37805 Mev 
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(JjUJ 


|He f Th Si^j <^l 2 ^U <\*4bj^ s '^ ^ J^» 

£>« 4^jUij Aillail j 9 ^jjjjoI) St jll ^tl^tt j ^jilt JJxSt cxu^i j 9 ^j^Ilt JC'liult <— u£f 

JpliSlt 

238ii * A Th _j_ 4 He _j_ £ 

(234.0435) (4.0026) 


92U 
(238.0508) 


E = ? 
A =? 
Z = ? 


A = 238 - 4 = 234 
Z = 92 - 2 = 90 

Zlm = 238.0508 - 234.0435 - 4.0026 = 4.7x10 3 u 
E = Am 931.5 

E = (4.7X10' 3 ) (931.5) = 4.37805 Mev 


ijJI dUjU J^aaS Nd Jl j**CulC 6 I 9 J ^JJO IftJI jOyyuUPf UAuJ ! JLuO 

CUlUl cJ^IaaJU bub P£JjjljjjJ\ 


144 

72 


Afr/ 


( 143.9560 ) U 


2 He 

( 4.0015 ) U 




+ z Ce + 

( 139.905434 ) U 


144 = 4 + x 
72 = 2 + z 


: V_juuUL>I 

vjvJLSJI tSjjJI ^JlsJI ■ 1 

:> x = 144-4 = 140 


140 r „ 

70^e 


= = = ==> z = 72-2 = 70 


fipjj+MjJJ <V33>JI Jsu>II <*3lb -2 


Am = [ 70 x 1.00727 ] + [70 x 1.00866] - 139.905434 = 1.205466 u 
E b = Am 931.5 = (1.205466) (931.5) = 1122.8915 Mev 


„ E b 1122.8915 0 „ . , , 

Eb/n = v = — 777; — = 8.02 Mev 

A 140 


JSJ JsujJl <tsLb -3 


^jo ojjsduoJl 4dlhJI -3 


Am =[ 143.956 ] - [ 4.0015 ] - [ 139.905434 ] = 0.049066 u 
E = Am 931.5 = (0.049066) (931.5) = 45.70497 Mev 
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JjUj 


r 


; Uk> -2 

£P J J^p 9 _®e p Unj UluA 

i\jji\ Jib Jj^j iAjii i\jji\ jib cjjjiiivi £iL 9 4 j* nM 

. ^ Sjj^a ^ Sljiil <> Jlk L j , Oj2jjj 


1 

o n 


lP + -?e 


jjjdl Jkj j 1 jIjLu JiU-uiVI u& 4jJUll 51 >111 tsjill jj*1I jUJj ^1U1L . 

. > us (jlikli 


vX 


Z+l 


Y + _Ye + E 


QA Jilij ^U3JJ IgiUjj (jloj 9 lil) 4jU*) (j-4 JjSI 4&J«uuJ Uuj LjlC-l*-Uli jjUdUJ - 
~ La .lie. l^jSlia ja£j q\ JJj (JjIsLulaI p\ (jk jxuu 9 ^ >jj1a ijIVI 

. Ljljjjmvb 


dl 9 tolLui LLj J^taLf 4ajiUl! AiUa i wa : ; Jtla 

; Mjjbuall llJa 

lH * |He + _\e 

(3.01605) (3.001603) 


Am = [ 3.01606 ] - [ 3.001603 ] = 0.014447 u 
E = Am 931.5 = ( 0.014447 ) (931.5) = 13.457 Mev 


!> 132 


JjUj 


235 

^ diku9 ( Po) ^^uuJ^JI j^iAaC ijJI oJU bu cU>l 92 U jO£jij I j£jJ I jmAaC Jy a u ULiuo 

! yslbuJIg Luu ^ojuuukPr (^jujI3 IaJI uIauo> jjuuoj*' 


J^uJI laa^I ■ 1 


235 

92 


u 


fPo + 5 |He + 2 _$/? 


/>£yyuj£jJI 6U J ijOUSJI l-SjjJI ^JL&JI "2 


235 = A + [ (5) (4) ] + [ (2) (zero) ] 
A = 215 

92 = Z + [ (5) (2) ] + [ (2) (-1) ] 
z = 84 




2 84P0 


Ol ouoJLc bl OplS&J JiJ Qj9$jJ\ JflyjJI Adlb -3 

Po = 213.995177 u eul^J <\LS 


215 
84 1 


Po z = 84 N = 215 - 84 = 131 


Am = [ (84) (1.00727 ) ] + [ (131) (1.00866) ] - 213.995177 = 2.7499 u 

= Ej, = Am93^ = (2.7499) (93!. 5 ) = ^ 

A A 215 


!> 133 


J 


r 


<^l ULj j liil ^ 2 92U f SIjj Jjauj : (jlalgJl Jlla 

Uuj j liil CjLaj^iA uauaI j 9 JpUSII AJjIxa < i£ - ' p|j <j*aL^jil SI jj 

2 92 u * x |He + z _\e + 2 j$Pb 

; Jttlt JJxil pjte (> 

238 = x (4) + z (zero) + 206 
238 - 206 = 4x 
x = 8 

92 = x(2) + z(-l) + 82 
92 = 2x - z + 82 
92 = [ (2) (8) ] - z + 82 
92 = 16 - z + 82 
z = 6 

li j Ljt AiuA 6 J 1^1 ^ AiuA 3 Jlkj dl^Iil 


^jII J3 4 ILuJl l : iliU J-lC-j ( qm- liij ljLoxu^i JJC- l • Jt U 

82^ ^1 J 90™ ^jjjjjil fUjj Jjlkjj 

2 i$Th ► 2 J|Pb + X |He + y _\e 

234 = 214 + 4x + (zero)y 
234 = 214 + 4x 
x = 5 

90 = 82 + 2x + (-l)y 
90 = 82 + [ (2) (5) ] -y 
90 = 82 + 10 - y 
y = 2 

llu Ljl aA 2 J Li]) Cjl n l 5 Jjllaj SI ^i]l 

j 

« ■ 


k- 134 


(JjUJ 


r 


• Lab. CjLujI — 3 

4lU J 4 ajUII SI Jll u Lite 12# ji liij ffui* AjuIaII SI Jit cbuj 
bb. Aju^I SI Jll jllaj dtil 9 S j£Lul 4 £^aSl Ailii Jplfet Jl £U*j j , Sjtil 
tgj J Alj^Jb btljj J bb. Aa-uilj 9 jljU^V! ^ j^ua Jl Jja^l 

S j;u£ *LsUa tflj 9 4_^ulaUjuall Vj *Ljjf£ll (JjVIa aIL jjIjj V JL2 !L j 4«l!i£ 
iLS^I i\ja1\ Uc-jJ Jl IffiUjI j JljSiVI J& SjjJ SjjS If! JtULj 

. (j^U^ Jl (Jib 




♦♦ «♦♦♦ ♦ ♦♦ i ♦ 

bjllsaiA JJ& dIJJ 


zX + y 

6 jSoula d) jj 


/LsjUJ! SI jill ^BSlI jj*JI Vj jjill jj)dl 4> JJ*J V U* SjujI ibuSI ^UJb - 


La.ilc- 'Mg SI jj £y& «bx «J| Saj- 4 J_$ia uiui&i ; (jibl^Jl — — JljLa 

125 


E f = 4.12 Mev JJM *lb. Jt Ei = 5.22 Mev Sjti! ^ <> 


E f - Ei = h ^ 

A 

[ 5.22 - 4.12 ] (1.6x10 13 ) = 6.6x10 34 
k = 113x10 13 m 


3*10 8 


E 3 = 5.22 Mev 
E 4 = 4.12 Mev 

A=? 


qa Jj&jj LdJic- Ajuma SI J <j-a djul^il (jjjjiil Ajxja J jla 1— Lubt ; Jib 


130 

- n 


E f = 3.12 Mev jljfc-l Alb. JI Ei = 4.22 Mev Alb. 


E f - Ei = h 7 

A 


[ 4.22 - 3.12 ] (1.6x10 13 ) = 6.6x10 34 
k = 11.3xl0 ' 13 m 


3*10 8 


Ei = 4.22 Mev 
Ef = 3.12 Mev 

A=? 


U 135 


JjUj 


• (JWAI (J«uj^Luj 

jL\ U-uw» ^^iasul lAia J^- , _,) 4ju$aa1\ j^UaJl 4£* 

. j^ajxj 4^ 


# Jjj AXmlutll (jA uu - 

(j^al^aj]) 4^4!^ j 2 ||U f J^JJ^' f j^IjjaJI AlaiLat %a . 

. c3^ O' ^ ^gfPb 

. f j^&SH j ^ jjjjjII Ji« 3 j*nh ^ jl) dUA - 

2 92^P f 9 fjpjhill J1 4 <jpUk«al dUfc j - 

. 2 glBi uri^J 

AjjuAui Ajaujlaij ^C-tjLuiVI O^lu^Luj 4^<^l JUJ) - 

o^*^j j cji^j jjj) maijvi j) jiiii (> ^ j^)jjAi 

Ljjj dibuj) 4JJA1II 4jJl S^lj S AaIjVI Jjlaj j 9 liil dibuj) 4^0u jtuull 

. ( 4 -juJaJj J»u£luJI 4 jk t— 1^ j-a ULj (JmjIj hl& ljILm Ujj JjiLjj ) uJLyu 



J-btsJl J^*)Lo <^Jl^-l Uj?r JA£ L^Ufii.1 ^JgJgAall J^JiJl : JlA« 


234 


238 

92 


D 


jjSh ai^i 


90 


C 


■> 234 B 

9\ U 


■> 234 a 

92 


P < 


ajtsJt ajb-jLi k)i*)t 

? fcfojlj JjSh jrcd^i.1 ^ JTJ Jlkil ^ r J r \ /il 
siisJi a^i.! ,, a <==== j/ii 


>136 


JjUj 


. ljIjJ Aj^ jjc- ua 


; t J^g> 

?jvj <> j« 


. jL\ (jl) j-uajc- <j-a j-a£ i -1 

? uL^ill ci£jJJ J*| J*J| J$3j • QM 

JaAd j^kij £jj -1 

£i\j1lu IgJ ' a^*tt jjjC, j^aU& j IgJ j-aC- j^alic- -2 

• (jL La£ ^^IsLuii JIaj Ajlaxi (j-ajll l-iLu^ ^j£-aj -3 

t = n ti/ 

/ 2 

5 <j^»J Jju 4jQn.aH 4ia£]| <— ujj^I |() g ^ic- - 4juLa 4 JjC- • — ^— Jlla 

129 

uAa^IH j-a& 

n = 5 
m = 10 g 

10 ==> 5 ==> 2.5 ==> 1.25 ==> 0.625 ==> 0.3125 

n = 5 

mii lu= 0.3125 gm 

nuu±i* = 10 - 0.3125 = 9.6875 gm 


4-5 uiualH JA& j 8x 10' 4 mg J^ojc- ^ AjjC- ; piialfrH — — Jlla 

1 3 0 

28 day 0* J >-akSi <> ^ 7 days 

t = 28 day 


n = — = — = 4 

f V 2 7 


ty =7 days 


n = ? 


m = 8x1 O' 4 mg 

m^Li* — ? 

8x10 4 ==> 4x10 4 ==> 2x10 4 ==> 1x10 4 ==> 0.5x10 4 

nuj^= 0.5xl0' 4 mg 
mm*!* = 8xl0' 4 - 0.5xl0' 4 = 7.5xl0' 4 mg 
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JjUj 


Jxj y aSI uy^i 20 g (J^ J 1 ^*^ O- 4 4 B L& ; Jtla 

1 3 0 

6ti/ 0-0 jjj* 
/ 2 

20 ==> 10 ==> 5 ==> 2.5 ==> 1.25 ==> 0.625 ==> 0.3125 


m<Lii*= 0.315 g 

= 20 - 0.315 = 19.6875 g 


t - 6 ti /z | 
n = 6 

111 -iijiT.i — ? 




j 1 mg 




n = 2 

t = n ti/ 

/ 2 

2 = 2 ti 7 

/ 2 

ti/ = 1 hr 

/ 2 


1 

2 




1 

4 


i : (jtiolg — Jiiu 

~ 130 

. jjjy» 

t = 2 hr 

ti/ =? 

'2 

m = 1 mg 


in 4 1$ 114 — 

4 


* 1 ♦♦ o * 

f 15 jj>» ^ 4-Lc- : oialgJj -^- Jliu 


32 ^ 


130 . 

# < lualj j j-aC- Sj 2 


==> 1 ==> 1 ==> 1 ==> 1 ==> 
2 4 8 16 


n = 5 


32 


t = 15 day 

/ 2 


ti/ =? 


1T1 — 

32 


t = n ti/ 

/ 2 

15 = 5 ti/ 

/ 2 

ti/ =3 day 
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JjUj 


djjfl ±*j\ 9 4&Lji 36 JJJA -S*J Lg-U - ( ^Ajj ^U» J^aic- (jA 4±f> : — — Jlld 


8 


6 

130 

. ' fl'^1 


==> 1 ==> 1 ==> 1 
2 4 8 


n = 3 


t = n ti/ 

'2 

36 = 3 ti/ 

'2 

ti/ =12 hr 

/ 2 


t = 36 hr 

ti/ =? 

/ 2 


IU^Ll£u4 — 

8 


Sjjfl 9 20 jj>a ^ ^ 4>M (> 4_Lc- : J^ 4 

. j-oC- 


==> 1 ==> 1 ==> 1 ==> 1 ==> 1 
2 4 


8 


16 


32 


n = 5 

t = n ti/ 

2 

20 = 5 ti/ 

/ 2 

ti/ =4 hr 

/ 2 


t = 20 hr 

‘ 1 / 2 = ? 


1T1 — 

32 


; ^U-uiVl 4^- ljIAuLj 


: -l 

UHc-j clijlj £j£j AjaJ! CjlijlLAij ^ 1 |C 4 ^ 

. dli £UjU -Ij-ia-j ^Jaluu <-i<uu (JjjLAjj ? a^A t aH^j 

jj-laJil tiiii] 4iuu 5 . 7 x 10 ^ ^uloI! 1 L^jI) ja£- Sj!i 2 - 

. Cj)jUa>aJ) Slij JUjIj 

4^1 f jJIjjJI jl Uaj 4 _pJl jjP f UuiSfl 4^ U 1 - 

j*o& 9 jj£I <Ld 4j^U^jIl AauJ <jl£ JjLi ^uu^l) 4jt£ LalSj 

. AJjxil 4jj£j £UjLj 4jL«j 4j^U^jIl AauJ j ^ ijajj jjjIS cJLajJI 

^Vu * n 4-L-u 4 . 5 xl 0 9 j-ula]) ^ jajIjjjU uiualii ja£> SjjA - 

. ( jftn ) AjUU ^Lu-&) CjUjjS 2 ]j 
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(JjUJ 


^k^lLWt > i>UUl>* * ^UllJ^l 







: cj^jaall j Lj^g.liHj f ILii &uljla 

^il dljili AjpULu^VI j MjxjJall j MjjjjI) Cj^f'lijil 




^b + z*c +£ 


mi m 2 


m3 1114 



A : <^1 **1\ fi&i a*ai -2 
J^LsJVl J*u 4 ajUJI 4jj£U j|^¥! = J'Uftt JjS sij^i <^1 44*J| 

Ai+ A 2 = A 3 + A 4 

. a Uail J ilSSl! *tfj .3 

p = j^ajVi JjS LjiiUa]i j jj&it 

(mi x 931.5 )+ (m2 x 931.5 ) = (m3 x 931.5 ) + (1114 x 931.5 ) + E 

E = (mi x 931.5 )+ (m2 x 931.5 ) - (m3 x 931.5 ) - (1114 x 931.5 ) 
Jj£ a f £V 41&II * UL £jjI£ jJflj V - 



JjUj 


; & jj&\ jUadj^t -1 

* i ■ i Jxj bJ&MMA jjfr 4 j al ^ 4 jfl ■ ■ ■■&** !j jjj Jfrti 

. Ailb JiUal £. 4 ial> J ljljSiu .1 jjSI j U jj <_iii jfci ji <^S!jJ 


JjSjj 9 gui^l J-4 jjSI ji JjjIjj d 

Jjajj b£te-tiib) Jj£ <j-a f <jV C£lc-lilbl Jj£ <j-a Jfl! gyljjJI AUS Lbb 

. ^21 jlil p 4iUa 

: Ju U£ ^ jdtjjJ) jUouul J^Uj AjjlkdjVI AjjjU! b£^t£Ul <> . 


235|t , l n 
92 u + 0 n 


144 Ba + fJ-Kr + 3 Jn 


56 J 



(jC- Jjjj 4JilA 4iUa Jc-liUl (2)-® j 
. baJj3 djjM Oj^ 4 200 


4JV Ajjjj iJaA j £jjlu]) f ^ 

-n. A tt ^ jjUj V ^bib J Amdll Jjlsba 

# Aj^jJaUL^l Vj 


Ajuj^uu ^ m 9 ^ lIjUjjjjj d^b jj^ia <LHjla (j-® k'vM* - 

(3 JZ>\ LgJli l4J^>-u dc- <^blb j JC'lidl Aajjj 

j JpliHil Jbjj j Cjbjj-Ldl JJ& jUJj <jJb!bj 9 4iAa. ^ jUxuiu! Jc-lij 

J^Lduail Jplidb J&1&31 lift ^bJb 



d jlkdal <jdl Jc-lidl jA 

Jj±^ jllxdjJ <j£ <> dm. 9 jllxdj) 
# CjjjUfld jyi QA Jjjdl dl^l \ g ** A J LjUjJJJJ 
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JjUj 




^Vu * n AjjjII) lj^ILa]! > ^iaj £jjlbj ^ jbljjbl jUabu) >lij 


LuU 


Lfck. djlaj^ull Au JuaIuuIa]) >li3ll ^a dJlilouVI j 9 4iUa ^bJV 

; ^ jjlil Jslibt c-u£jj - 

(jLuia] dij j bibjjlbll ic-j^u f U sjV D 2 O J buSljaJl ^Vu«i -1 

^Jblb j >li 2 ll ^)A 4 ^jU]| ibUjjlnii (J^L^IaI ^ ^bbafl -2 

" JjJLA > >11311 * ti# , >11311 J^SLA > ^2lf UliAJ J jUouuV) 'LIaC- ^JJ 

. Ajfi^3ll 0^ 

JlLuii ^A Laj 9 4^ibll /j jjill >U3ll A^jUI) 4iUal! uiui^l • — ?— JtfU 

? J^luilA >Uj £ 4*4 > , >U31I <> Sjja^l ttlfell j^laj ^311 Millall 


235|i , l n 
92 u + 0 n 
(235.044) (1.00866) 


* u AZr + 


56*" t 36 Ce + 3 0 n + 6 -l e 


(90.905) (141.909) (1.00866) 


Am = 235.044 + 1.00866 - 90.905 - 141.909 - [ 3 x 1.00866 ] 
Am = 0.21286 u 

E = Am 931.5 = (0.21286) (931.5) = 198.11 Mev 

UIa ^buihil j CjLaua^U Al Ua S jj^ ( jic- £)J^ S jjaIaII 4^Uall -t 


^jjj >tfi3l! ,jV bib jjlbl) 4J^j Au J^luIuiIa >Uj clij.la j _ £ 


L 
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JjUj Ju^<j / 


: ^11311 gjjjll Jelia <> Sjja^JI SillaJI L*v*\ : — jULa 

136 


235|I , l n 

92 u + O n 

(235.04392) (1.00866) 


* ls Sr + 1 54^ e + 2 0 n 

(93.9154) (139.92164) (1.00866) 


Am = 235.04392 + 1.00866 - 93.9154 - 139.92164 - [ 2 x 1.00866 ] 
Am = 0.19822 u 

E = Am 931.5 = (0.19822) (931.5) = 184.642 Mev 


AajUII CjUjj ,yil JJP -X; .1 II jjJil Jc-lLJI (A i Jl ! a 

143 

AiUaJI Jliii ^aU -3 Je.ua <> AiUsJI -2 

? V j>i J«k«i« Je.ua Ja -4 


23E iU + in 


92 u T O' 
(235.043925) (1.00866) 


f|Sr + 'l\Xe + A-Jn 
(87.905625) (135.90722) (1.00866) 


235 + 1 = 88 + 136 + [ X (1) ] 
X = 12 ======> ujjV 12 


-i 


( UIa 4jluiI ) AjSja j AjC-U-uuI Al Ua _ uj 


-£ 


Am = 235.043925 + 1.00866 - 87.905623 - 135.90722 - [ 12 x 1.00866 ] 
Am = 0.137359 u 


E = Am 931.5 = (0.137359) (931.5) = 127.95 Mev 


L 


143 


J 


(JjUJ / aIAC-I 


w 5 B 

10.0129 

10 + 1 = 7 + A 
A = 4 


+ 


o 


n 

1.0087 


iSJUl iS££jJI Jfil&iJI l$\ 3 ! vJUuo 

In + (x ) 


7.0160 

5 + zero = 3 + Z 
Z = 2 


s*a(X)-l 


2* .... 

jjo 42uLJI cvdlbJI vuma^I ( 4.0015 a.m.u ) iS^Lmju ( X ) oJU5 Ol uoic bj — 2 

'JpLuuJI JflftJI 

Am = 10.0129 + 1.0087 - 7.0160 - 4.0015 
Am = 4.1X10" 3 u 

E = Am 931.5 = (4.1X10 3 ) (931.5) = 3.81915 Mev 


■ B 0I3JU CU33JI Jsu jJ I as Lb Jgujj£jlq -3 


Am 

Eb/n 


[ 5 x 1.00727 ] + [ 5 x 1.00866 ] - 10.0129 = 0.06675 

Ejj_ _ Am 931.5 _ (006675) (93 1.5) 

A ~ A ” 


10 


= 6.2177625 Mev 


14 


Qju JLd gJO 7 




14 


7^V + jx 


14 + A = 17 + 1 
A = 4 


v>a>3>mjJI 0I3J Jf Laj 17 s o £> $jjj : JUo 

= 14.0045 u , 17 8 o = 17.0045 u c d*S Ol OuoJLc bl 

4.0093 u = cuuJLiJI COUS 3 1.0072 u c ^USg 

JjtUJI cU^l&O ui SI "1 

- 17 0 + \H 

cujJlaJU snJLlSJI sSjJJI ^jlaJI -2 

7 + Z = 8 + 1 
Z = 2 


8 




Am = 14.0045 + 4.0093 - 17.0045 - 1.0072 
Am = 2.1X10' 3 u 


JxlfljJI vjjo cLpuUJI ciSLbJI -3 


E = Am 931.5 = (2.1X10 3 ) (931.5) = 1.95615 Mev 
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JjUj / ^l^c.1 


r 


AiUa J^llalS j 9 j4^\ $\jl &j£j1 Sjjs L ua AjjjI j LaJ^p j£l£ 11 

CjLaaua 9 

• ♦♦ ♦ v 

LjjII Ailia ^Ulb Jbjj J , Jbjj SI ^ <^1 JJxil oli ^jjUl ^u^vi ^ - 
. Jc'iiiil 4> 4 ajU]| sijiii jljiu-l Ja*j Lu» 9 Vsj^i 

• ^^aLaJjVI J&liuJ! (ijjiAi Ja jjdi 

jflUSlI ^ jS ( ^k- ui&ill dljj 9 1^ 6J#Z AjjjV I 4^- £l UJAJ -1 

. 4jj^I VWj4^ 

^U^jVI ^IaC- cr^ <^1 Sjlj^ 4 a jij -2 

. ^jaaII CiJaj ^1]| ljLIaaJ} 9 ^ jjiil ^La^jVI CjljbC' Aildl (j-a - 
AjjjI QAl ^1 ^ Jjj Ua I.Aa SjjaS £j£j l^Jjlj^ AajJ (J-auJI j f J aUI - 

. 4&L J f J^A jl jj ^jjJj^II 

cr h La£ (j^i^uJl JaIj A^ULa AaaLaJjI Mjjjj Lj^l^lij d£d djjiAj f L&IxJ! Skku - 


iH 

+ 

iH 

\H + 

V 

+l e 

}H 

+ 

iH — 

► iHe + 

y 

[H 

+ 

|He — 

* |He + 

°p 

-i e 


• (jl j La£ S^aIj AJjIjla Sjj^a < _ r lC' d£dll ujV^lx-^il £aa (j£-aj j 


4 tH 


♦ f He + 2 + ?e + 2 v + y 


d^& l^lftlU ^jj J ^ <U^LaJjVI Aiftjill Aj^La^jVI CjUudaj ^aAl qa - 

JU.J2 4Jl£. lulJil 4ilSa ^| jtfaj IgJYj , AjjUi&VI ALS1I AiUa uiUuai 
jaj jia jYl AiUJI jjSjSJ AjjUaAi) 4L2 Jl jrtfau U CP , V»WI 

. jUitt! 4A>*1 ftjl jaJ I 
iuyua (jl\ I Jai <_$ jjjll ^LaijVl Ailla <j^ ftJl&wVI CP*i *Sf uV' - 

. l^jbA A^jUii A^Uall a jjaj * <JI j 


L 
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JjUj 


^ jU«j Milla < JLu &\ Jxj ^jjjjjj^I £>a g- 4 ** : J^ 4 

Jptitfl <> AaJUJl AJSl\ Millail uimaI , 4JUII AlSiju^L 0.1 Mev 

K.E = 0.1 Mev 
E = ? 


2 H+ ?H 


i 11 T v 

(2.01402) (2.01402) 


JHe + E 

(4.002603) 


E = (2.01402 X 931.5) + (2.01402 X 931.5) + 0.1 + 0.1 - (4.002603 X 931.5) 


E = 24.04733 Mev 


8 


4l\hl\ U^l , AJUII ^U^VI : — JliU 

136 

. (j- 4 * 


2 fH 

(2.01402) 


z H e + on 

(4.002603) (1.0087) 


2 + 2 = A + 1 
A = 3 


l+l=Z+0 
Z = 2 


?//e 


E = (2.0141 X 931.5 ) + (2.0141 X 931.5 ) - (4.002603 X 931.5 ) - (1.0087 X 931.5 ) 


E = 3.07 Mev 


L 
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